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t. INTRODUCTION

1. Purpose.

The purposes of this study were to identify the cause and extent of
shore erosion in Waiehu Beach Park, Maui, Hawaii and to develop an
efficlent, practical, and environmentally acceptable plan to protect the
project area from erosion.

2, ° Study Authority.

a. The Walehu Beach Park shore protection study was initiated

" followlng a request from the Department of Public Works, County of Maul

(state of Hawail), dated 19 September 1977. Based upon this request, a

"‘reconnaissance report was completed on 3 July 1978 and approved for

detailed project studies by the Chief of Engineers on 13 July 1978.

b, This study and report were accomplished under the authority
provided by Section 103 of the River and Harbor Act of 1962, as amended,

" which states:

' "The Secretary of the Army is hereby authorized to undertake
" construction of small shore and beach restoration and protec-
tion projects not specifically authorized by Congress, which
_otherwise comply with Section 1 of this Act, when he finds
that such work is advisable, and he is further authorized to
allot from any appropriations hereafter made for civil works,
not to exceed $25,000,000 for any one fiscal year for the Federal
‘share of the costs of conmstruction of such projects: Provided,
That not more than $1,000,000 shall be allotted for this purpose
for any single project and the total amount allotted shall be
sufficient to complete the Federal participation In the project
under thls section including periodic nourlshment as provided
for under Section 1(c) of this Act: Provided further, That
the provisions of local cooperation specified in Section 1 of
‘this Act shall apply: And provided further, That the work
shall be complete in itself and shall not commit the United
States to any additional improvement to insure its successful
operation, except for participation in periodic beach nourish-
ment in accordance with Section 1 (¢) of this Act, and as may
result from the normal procedure applying to projects authorized
‘after submission of survey reports."

3. Study Area.

Walehu Beach Park is located on the northeast coast of the island of
Maui (State of Hawaii), approximately three miles north of the town of

- Walluku (see Figure 1). The park shoreline is approximately 560 feet,

and the project study area (see Figure 2) is approximately 350 feet of



shoreline, extending from the Waiehu Municipal Golf Course to the
pavilion park area.

b.  Scope of the Study.

a. This study identifies and evaluates the problems and needs of
providing shore protection at Waiehu Beach Park and the impacts upon the
overall environmental, cultural, and recreational resources of the area.
The development of alternative solutions for protecting the shoreline
from further erosion and the determination of costs, benefits, and
environmental impacts associated with implementing these measures are
considered.

b. Studies conducted included site investigations, archaeological
surveys, topographlc surveys, geologic and material investigations, fish
and wildlife studies, oceanographic and meteorological studies, engineer-
ing designs, economic evaluations and environmental assessments. '

5. Study Participants and Coordination.

a. The U.S. Army Corps of Engineers, Honclulu District, was respon-

sible for conducting and coordinating the study and preparing the study
report. Studles and investigations were performed with the assistance
of the Maui County Department of Public Works who initially requested
the study and who serves as the local sponsor of the project.

b. Governmental agencles, community groups, and private interests
were contacted during the course of the study in an effort to identify
study concerns, cbtain pertinent study Information, and to develop
alternative plans. A list of agencies and organizations that were
contacted can be found in Appendix A (Public Involvement).

6. Study Constraints and Concerns.

The Waiehu Beach Park area is being leased by the County of Maui from

the Wailuku Sugar Company. if Federal participation in shore protection
is warranted, local cooperation agreements must insure that the lease
agreement would be in effect for the expected 50 year life of the project.

7. Report Preparation.

2. This report consists of a main report and a series of support-
ing appendices. The main report is a self-contained document which
describes the planning process and inciudes the environmental statement.

b. In accordance with the Fish and Wildlife Coordination Act, a
section 2(b) report was prepared by the U.S. Fish and Wildlife Service
and Is included in the Environmental Statement and Appendix E.
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c. The appendices contain technically detailed information and
background data to support the Information contained in the main report.

Appendix A, Public Involvement, contains the public
involvement program of this study and any pertinent
-correspondence and public comments recorded during the
progress of the study.

B e e o o A ST T T RS PR

Appendix B, Design, contains pertinent engineering
data and analysis to support the plan formulation process
and alternative solutions.

Appendix C, Recreation and Natural Resources, contains
information on the various recreational activities within
the study area and natural resources pertinent to the
study area. The Social and Cultural Resources portion con-
tains the social components and the cultural resources of
the study area.

TR e e ey

4 ' . prpende D, Economic Evaluation, contains the economic
.environment of the area and the benefits and costs which
would be accrued from the proposed project.

Appendix E, Fish and Wildlife Information, contains
data provided by the U.S. Fish and Wildlife Service in
support of thelr section 2(b) report.

8. Prior Studies.

TR T e

a. A reconnaissance report on shore protection at Walehu Beach
Park was completed by the Honolulu District, Corps of Engineers on 3
July 1978. This report established Federal interest in providing
possible shore protection for the study area.

.y~ et

b. Technical assistance under Section 55 for shoreline protection
of the Waiehu Municipal Golf Course, Island of Maui, Hawail, was completed
! on 16 May 1978 for the Maui Department of Public Works. This report
l' suggested constructing a stone revetment along the golf course to protect
it from further erosion.




I1. PROBLEM IDENTIFICATION

1. Purpose.

The purpose of problem identification is to develop planning objectives
which will guide the formulation of alternative plans. Public concerns
which relate to water and related land resource problems are identified
and then refined based on national and local policies and the study
authority. National planning policies are dictated by the Water Resources
Council Principles and Standards (38 FR 24778-24 869), the National
Environmental Policy Act of 1969 (PL 91-190), Section 122 of the River

and Harbor and Flood Control Act of 1970 (PL 91-611), Clean Water Act

of 1977 (PL 95-217), the Water Resources Development Act of 1974 (PL 93-
251), and the Corps of Engineers' Policy Guidelines (ER's). To under-
stand the resource management 1/ problems the base condition of the

study area Is first defined. The base condition is the existing econemic,
social, and environmental characteristics of the area. Future conditions
are then projected and analyzed to determine the ''most probable future' 2/
which would prevail over the area without any changes to existing resource
management plans. This analysis is desciibed as the "without condition"
criterion. Planning objectives 3/ are then based on the problems and
needs of the area as related to the "‘without condition' criterion and
national and local planning policies.

2. National Objectives.

The Principles and Standards (P&S) for Planning Water and Land Resources
define the national objectives of natjonal economic development and
environmental quality. The national objectives provide the basis for
formulation and analysis of alternative plans. The national economic
development (NED) objective is achieved by increasing the value of the
nation's output of goods and services and improving national economic
efficiency.  The environment quality (EQ) objective provides for the

1/ "Resource management' involves the development, conservation,
enhancement, preservation, or maintenance of water and related
Tand resources to achieve the goals of society expressed
nationally and locally.

2/ '"Most probable future" is the projection of basic demographic,
economic, social, and environmental parameters, which is used as
the basis for defining the "without condition and the planning
objectives for a particular study.

" 3/ YPlanning objectives" are the national, state, and local water

and related land resource management needs (opportunities and
problems) specific to a given study area that can be addressed
to enhance National Economic Development or Environmental Quality.
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management, conservation, preservation or improvement of the quality of
certain natural and cultural resources and ecological systems in the
study area. During the formulation of alternative plans the NED and EQ
contributions are evaluated on an equal basis; however, for any plan to
be recommended, the benefits accruing from the project must exceed the
economic cost of the project. PsS also requires that the Impacts of a
proposed action be measured in terms of Regional Development (RD) and
Social Well Being (SwB). Contributions to the RD account are determined
by establishing a proposal's effects on a region's income, employment,
pPopulation, economic base, environment, and social development. Con-
tributions to the SWB account are determined by establishing a proposal's
effects on real income, security of life, health and safety, education,
cultural and recreational opportunities, and emergency preparedness.

3. Existing Base Conditions

a. Physical Setting. Waiehu Beach Park is located on the northern
coastiine of West Maui, about 3 miles north of the town of Wailuku and &
miles from Kahului. The West Maui Mountains form a steeply incised
backdrop for the area. The surrounding area is composed of State and
private land holdings. The Waiehu Municipal Golf Course is directly
adjacent to the Park. The beach fronting the golf course to the north
consists of a grass covered berm with a near vertical drop of about 6
feet to the water's edge. Approximately 200 feet from the park area,
the front of the berm Is protected by a line of basalt armor stone,
Constructed in 1969, the stones were randomly placed and have diameters
of about 3 to 4 feet., Some scouring has occurred in this section where
the fronting beach has partially eroded up to the armor stones. The
areas to the south of the park consist of residential housing, many with
low leyel shore protection seawalls (approximately 2-3 feet in height)
and fences with vegetative barriers. The fronting beaches in these
areas are covered with a thick layer of debris and basaltic cobbles.

‘The park has approximately 560 feet of coastline and consists of
about 3 acres 1/ of land. Physical features within the park include a
wooden pavilion, a parking area, miscellaneous picnic tables and grills.
The park's fronting beach is about 35 to L5 feet wide where a 2- to 3-
foot escarpment has developed. The backshore areas are grassy flat
areas approximately 200 feet wide. An offshore reef extends offshore
to approximately 500 feet,

b. Natural Forces.

(1) Astronomical tides. Tidal data referenced to mean lower low
water from Kahului Harbor, approximately 2 miles from the study area
were obtained from the National Oceanic and Atmospheric Administration,
National Ocean Survey.

1/ Approximately 1.2 acres of improved park area and 1.8 acres of
unimproved lands.,



Reference Feet
Highest Observed (12 Nov 58, 20 Jun 59) 3.60
Mean Higher High Water 2.30
Mean High Water ‘ 1.90
Mean Tide Level 1.15
Mean Low Water 0.40
Mean Lower Low Water 0.00
Lowest Observed (19-20 Jun 55) -1.20

(2) Winds. Tradewinds prevail more than 75 percent of the time
from the north and northeast., Sustained wind velocities ranging between
25 and 35 miles per hour have been recorded for about one~third of the
day at the Kahului alrport approximately 4 miles from the study area.
There is no Indication that the winds play a direct role in causing
eroslion at the project area. :

(3) Waves. The Hawaiian Islands are affected by waves generated
in all parts of the Pacific. Five types of waves affect the study area:
north Pacific swells, northeast trade waves, Kona storm waves, hurricane
generated waves, and tsunamis.

North Pacific swells are waves produced by storms in the Aleutian
and mid-latitude areas, and may arrive in the Hawalian area any time
throughout the year. They are largest and occur most frequently from
October through May. They may approach from the north, northwest, or
northeast and typically have periods of about 10 to 15 seconds and
heights from 8 to 19 feet.

Northeast trade waves generated by the prevalling tradewinds are
present throughout the year and are most intense from April through
November, These waves usually have periods ranging from 6 to 12 seconds
and heights ranging from 4 to 12 feet approaching most frequently from
the northeast and east.

""Kona'' storm waves are generated by intense winds associated with
local fronts or Hawailan lows. . The Kona waves have periods ranging from
6 to 10 seconds and heights from 10 to 15 feet.

Hurricanes are uncommon in Hawali. Tropical storms are more frequent

and pass close to the Hawaiian Islands. From 1950 to 1979, 14 hurricanes
or near hurricanes occured in the vicinity of the Hawailan islands. The
predominant path of hurricanes is from the southeast to the northeast
passing either south or north of the island chain,
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Tsunamis (seismic seawaves) are impulse generated waves., Their
long period gravity waves are generated by a sudden large displacement
of the sea bottom associated with earthquakes. In recent years, Hawail
has been affected by 5 tsunamis that have caused appreciable runup or
vertical rise above stillwater levels on the island of Maui. Tsunami
wave runup in the order of 9 to 12 feet has been recorded in the study
area. The Waiehu Beach Park lies within the tsunami inundation area
designated by the Maui Civil Defense maps. Based on preliminary flood
insurance maps prepared by the Federal Insurance Administration, the
runup of a 1 percent frequency tsunami would extend about 500 feet
inland from the shore at the beach park site.

c. Natural Resources.

(1) Climate. Hawaii's climate reflects the interplay of its
Tatitude, the moderating effect of the surrounding ocean, location
relative to storm tracks, and the terrain. A major factor in the
attractlveness of the Hawaiian islands is the moderate climate. The
islands' climate is characterized by a two season year: a S-month
summer and a 7=month winter period with small variations in temperature.
During the summer, the weather is warmer and drier and the northeasterly
tradewinds are predominant. During the winter, storm conditions in the
Pacific play a major role in influencing the isiands' weather conditions.
The average annual temperature is 74.6°F. The mean annual precipitation
of Maui varies from about 25 inches along the coast to about 400 inches
at the summit of Puu Kuhui.

(2) Geology. The park is founded on weakly consolidated dune
sands which were blown onto the site during the late Pleistocene period.
These dunes are composed of bedded and cross-bedded fine grained cream
or tan colored calcareous sand. The beach sand is well sorted and very
coarse In grain size. A thin mantle of recent medium grained beach sand
and a line of coarse basaltic gravel and cobbles cover the dunes and
form the water's edge. Vegetated grassy sand dunes are found between
the beach-and its marshy hinterlands. Waiehu reef extends offshore with
its edge approaching the shore at a boulder beach to the north. B~ulders,
cobbles, and sand pockets cover the reef's surface.

Although the northernmost part.of .this coast is low, no beaches
exist along this part of the coastline. To the south, Kahului Harbor
has beaches of varying widths. Waihee reef is the most prominent offshore
feature along this coast. North of Waihee Point, there is no reef, and
south of Waihee Point into Kahului Harbor, the reef narrows to half its
width off Waihee. The eastern part of Kahului Harbor has been dredged
and most of the inshore areas are sediment-covered.

(3) Terrestrial biota. Flora consists of either intentionally
cultivated or unintentionally introduced exotic species. Vegetation
within ‘the coastal lowlands is characterized by cultivated sugarcane or



thicket forests. Fauna consist of birds and mammals. Rats, mice,
mongoose and feral cats and dogs are probably present within and near
the project area where they probably feed on food scraps from the picnic
areas of the park. No known endangered or threatened species habitat
exists within the project area. A detailed biological description of

the area can be found in the environmental statement.

(4) Marine. The water quality off Waiehu Point is classified as
“A" by the State of Hawail Water Quality Standards, and these waters are
to be protected for recreation. aesthetic enjoyment and the support of
propagation of aquatic life. The offshore area is rich in the assemblage
-of flora and fauna. In accordance with the Fish and Wildlife Act, a
section 2(b) report was prepared by the U.S. Fish and Wildlife Service
which details the marine environment. This report is included in the
environmental statement.

d. Cultural.

The surrounding area is culturally significant to the natijve Hawaiians.

A Hawaiian fishing pond, ancient cave dwellings, a former battieground,
and skeletal remains within the general area indicate that the area was
formerly occuped by the ancient Hawaiians., It is believed, but not
documented, that the project area may contain archaeologically significant
deposits. An archaeological survey is being conducted to determine if
significant artifacts exist within the project area. The conclusion of
this report will be available In the final Detailed Project Report.

e. Social/Recreational,

The park is a primary source of social and recreational activities in
the local surrounding communities., The physical facilities (pavilion,
tables, grills) serve as a social gathering point providing restrooms,
dressing areas, tables, and water facilities. The park fs the cnly one
. of its kind available to the local residents along the northeast coast
of West Maul and is' frequently used for fishing, snorkeling, limu (sea-
weed) gathering, and social and special party events. 'Many senfor
citizens spend their leisure time fishing at the park. The offshore
area is considered one of the choicest sites for fishing on northeast
Maui. There are no good swimming beach areas within the park and camp-
ing is not allowed. The park plays a significant social and recrea-
tional role for the local communities giving them an area with access
close to their residences. An estimated 35,000 annual visits were made

in 1978.

f.  Future Conditions Without Federal Action.
(1) Population. The State of Hawail's resident population has

grown from 154,000 in the year 1900, to 633,000 in 1960, 770,000 in
1970, and to an estimated 896,700 in 1978. This population is

10
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relatively young and diversified. Migration has been a major factor in
rapid growth. Between 1960 and 1970, about 193,000 migrants moved to
Hawail with only approximately 140,000 people moving away. The resident
population of the island of Maul in 1978 was 53,900. Population projec-
tions prepared by State Department of Planning and Economic Development
(Series |[I F) point to continued growth and are summarized in the
following tabie.

TABLE 1

SUMMARY OF POPULATION PROJECTIONS
TOTAL POPULATION PROJECTIONS BY COUNTY

Year State Oahu Kauai Maui LY Hawai i
1970 769,913 630,529 29,761 46,156 63,468
1978 {EST) 896,700 722,400 34,000 61,400 78,300
1980 942,300 753,000 36,500 67,400 84,700
1985 1,020,900 803,800 40,600 81,400 95,200
1990 1,091,500 845,000 46,500 94,900 105,100
1995 1,163,800 885,800 53,7100 103,900 115,000
2000 1,225,300 917,400 60,400 124,700 123,300

1/ Maui County is made up of four islands: Maui, Lanal, Molokai, and
Kahoolawe.

Source: Hawaii State Department of Planning and Economic Development
Revised Population and Economic Projections 1875-2000
(1 March 1978) p. 4.

The population of the island of Maui is geographically distributed into
four distinct centers; walluku-Kahului, Makawao-Kula, Hana, and Lahatna.
Waiehu Beach Park is located In the Wailuku-Kahului area that has over
half of the island's population. This area has developed into the
commercial and industrial hub of the Island and is expected to continue
to dominate the island's population. The current projected population
for the island of Maui to the year 2000 (Series Il F} is shown in

Table 2. Included with the island's Projections is the historical
population by district for the years 1960 and 1970,

B



TABLE 2

ISLAND OF MAUI POPULATION PROJECTION WITH
HISTORICAL POPULATION BY DISTRICT

Island Wai lTuku- Makawao-

Year of Maul Kahului Kula Hana Lahaina
1960 35,757 19,391 10,409 1,073 4,884
1970 38,691 22,219 3,979 969 5,524
1978 53,900 (EST) - - - -
1980 59,3900 - - - -
1950 87,400 - - - -
2000 117,200 - - - -

(2) Economy and land use. Hawaii is a Prosperous state with a

. growing population and economy. Between 1950 and 1976, the total
resident population increased over 77 percent from 498,000 to 883,500,
During the same period, the gross state product quadrupled; from $300
million to over $7.4 biilion. The three largest contributors to the
state economy are tourism, defense expendi tures, and agriculture;

the bulk of the last activity being in the production of sugar and
pineapple. The most rapid growth during the 'last several years has been
in the t~urist Industry which in 1970 became the state's leading export
industry. Tourist arrivals totaled 687,000 in 1965 and 3.220,151 in
1976. 'Tourist expenditures were $225 million in 1965 and $1.64 billion
in 1976; an increase of 630 percent. ' This is compared to an increase of
slightly over 125 percent for defense spending during this same period.
Growth of the tourist industry, together with the state economy in

. general, is expected to continue. -The island of Maui witnessed a more
vigorous economic growth since the 1960's than any of Qahu's other
neighbor islands. Tourism has accounted for its major growth although
sugar and pineapple continue to be major industries. Maui is the center
of trade of Maul County which is made up of four islands (Maui, Lanai,
Molokai, and Kahoolawe). Maui County accounts for approximately 23
percent of the beef, 19 percent of the pork, 38 percent of the vegetable
and melons, 23 percent of the sugar, and 61 percent of the pineapples
marketed in the State of Hawaili.

The economy of Maui and the State of Hawaii Is heavily dependent on

waterborne commerce because of the geographic isolation. In 1961 the
state port handled 4,263,000 tons of waterborne commerce.

12
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The State of Hawall Land Use District classifications designates
Walehu Beach Park as urban. Hawaii's Land Use Law, Act 187, defines
urban districts as "areas characterized by city-1ike concentrations of
people, structures, and streets and other related land use.? The County
of Maul interim zoning code designates the area for park use and the
surrounding lands for urban development.

. (4) Recreation Facilities. A study 1/ by the State of Hawaii on
recreational needs show only approximately 1.2 acres of available improved
beach park lands In the Walluku~Kahului tributary area, indicating that

the Waiehu beach park is the only facility of its kind in northwest

Maui. The study concluded that the number of existing recreation facilities/
areas in the Wailuku-Kahului planning area are at or near capacity.
Deficiencies in supply are reflected for the three most popular district
pursuits: attending outdoor events, walking/jogging, and swimming/sun-
bathing, which represents 60 percent of the total activities occurring
within the district.

4.  Problems.
a8. Shore History and Erosion Analysis.

Portions of the northern shoreline of the island of Maui have experienced
chronic erosion in recent years. A 900-foot-long rock revetment was
constructed by the County of Maui in 1969 along the shoreline fronting
the golf course north of Waiehu beach park to protect that area agalnst
erosion. This existing revetment stops approximately 200 feet north of
the park's northern boundary. The sandy shoreline between the revetment
end and the park has eroded approximately 40 feet In recent years. The
County of Maui plans to extend the existing revetment an additional 200
feet to protect the shoreline and to regain use of the No. 6 tee of the
municipal golf course.

The erosion along the beach park shoreline, immediately south of the
golf course shoreline, has not been as severe. Aerial photographs
indicate that approximately 20 feet of shoreline has been lost in the
27 year period ending in 1977, averaging about 0.8 feet per year.
Surveys indicate that approximately 2.5 feet of shoreline eroded during
calendar year 1978. At this rate, the backshore recreational area Is
losing about 0.014 acre per year. A reconnaissance inspection in June
1978 noted a 2- to h-foot-high scarp along the shoreline fronting the

park.

During the last 29 years about 3,200 cubic yards of sand have been lost
from the 350-foot~long beach park frontage, averaging 110 cubic yards
per year, which is equivalent to an average of 0.316 cubic yards per
lineal foot per year. In calendar year 1978, however, about 360 cubic
yards of sand were lost, which Is equivalent to about 1 cubic yard per
lineal foot of beach front per year,

1/ Hawaii State Comprehensive Outdoor Recreation Plan, Department of
Planning and Economic Development, i975.

13
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Seasonal fluctuations in the beach volume are correlated with the amount
and type of wave energy that reaches the beach. Seasonal accretion and
erosion rates of 0 to 1.3 cubic yards per lineal foot of beach per month
have been reported for this area. Under normal tradewind conditions,
waves reaching the shore are small and contribute little to the erosion
process,

b. Shore Processes,

(1)  The normal offshore currents outside the fringing reef set in
a8 n-~rtherly direction. From aerial photographs it appears that wind-
driven onshore waves produce two opposite setting longshore currents at
the beach, possibly due to the offshore topographic configuration of the
fringing reef near the project area. One current sets toward the south
along the shoreline fronting the golf course, and the other sets towards
the north along the shoreline fronting the beach park. These currents
converge forming a rip current Just south of the existing revetment as
evidenced by localized turbidity extending offshore in this area. $and
may be lost from the littoral System as a result of the convergence and
rip current.

(2) Storm winds and waves from the north and northeasterly quadrants
are the principal erosion factors. Strong winds and - large waves breaking
on the reef result in a rise in water level, or setup. This increased
water elevation allows a greater amount of wave energy to reach the
shore, resulting in erosion of the beach. When onshore }ittoral trans-
port between storms fails to supply as much sand as is lost, net erosion

oceurs,
C. Land Loss.

If the erosion rate continues, possible physical property damage to the
pavilion and losses in recreational opportunities may occur., Costs
rassociated with the loss of the pavilion would include the replacement
value and its utility loss to the users. The eroding shoreline would
diminish potential recreational land areas and degrade the aesthetic
quality of the park, devaluing the general recreational value.

d.  Archaeological/Cultural Significance.

It is believed but not documented that the Project area may contain
archaeologically or socially significant resources. If it is found that
the inner park land area contains such vestiges, continued erosion along
the beach may expose and destroy these resources. e

5. MNeeds.
During field interviews in February and a public workshop held on 14

February 1979, the general consensus indicated that an erosion problem
does exist and that the park plays an important role in their social and

2]



6.  Planning Objectives,

Based on the analysis of social, economic and environmental aspects of
the study area, and the identification of problems and needs, the follow-
ing planning objectives have been developed to guide the formulation and
evaluation of alternative plans of improvement for shore erosion problems
within the study area.

a. Eliminate or substantliaily reduce shoreline erosion within the
study area,

b. Preserve or enhance recreational activities along the shoreline.

€. Preserve or enhance the aesthetic qualities of the park and
shorel ine.

d. Protect or enhance the water quality, and fish and wildlife
resources of the study area.

.- @ Eliminate or minimize unfavorable impacts on archaeological
and historical resources in the area.

f. Eliminate or minimize detrimental effects of any shore protection
project along the shoreline.

HIT. FORMULATION OF PRELIMINARY PLANS

1. Rationale.

8. This section of the report is directed toward the deve lopment
and evaluation of alternative measures to resolve the problems and needs
of the study area and to fulfill the planning objectives defined in the
previous section. The Initlal step in the formulation process is the
Identification of a broad range of iInstitutional and technical measures
available to resolve problems and needs,

b. Following a preliminary screening of these measures for their
applicability to the problems and the extent to which they meet the
planning objectives, the range of applicable management measures is
reduced. The remaining measures to be pursued further are then developed

22
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singly or In combination with other measures to create management plans,
each of which satisfy some or all of the planning obJectives to varying
degrees. The formulatlion of alternative plans of improvement is guided
by the following technical, economic, and environmental criteria,

2, Technical Criteria.

a. Plans of Improvement should provide sound englneering shore
protection practices as established by the state of the art technology,

and

b. Design guidelines recommended by the U.S. Army Coastal Engineer-
ing Research Center (CERC) and other authoritative institutions. ‘

3. Economic Criteria.

a. Quantifiable benefits should exceed project economic costs.
b, The plan of improvement should maximize net benefits.

c. The cost for alternative plans of improvement should be based
on preliminary layouts and estimates of quantities, and current unit
price levels. The benefits and costs should be expressed in comparable
quantitative economic terms to the fullest extent possible. Annual
costs should be based on a 50 year amortization period and a 6-7/8 per-
cent Interest rate. The annual charges should include annual maintenance

cost.
4, 'Envlronmental and Social Criteria,

a. Avoid or minimize the physical destruction of cultural, marine,
fish and terrestrial resources in the project area.

b. Avold or minimize long-term disturbances to the physical
environment (i.e., water circulation, water quality, and sediment trans-
port) which may have secondary Impacts on the living resources that
inhablt the project area.

5. General Criteria.

The following general criteria and concepts were also used to guide the
formutatiqn, assessment, and evaluation of alternative shore protection

plans.

a. The desires of local! Interests should be given full considera-
tion in the planning process.

b. The adverse and beneficial Impacts of alternative plans should
be Identifled, measured, and evaluated.

<23



c. The plans should be evaluated with respect to their accept-
abllity, certainty, completeness, effectiveness, efficliency, equity,
beneflt-to-cost comparison and reversibility.

6. Posstble Solutions,

Possible alternative solutions to meet the planning objectives,
tncluding both nonstructural and structural measures were investigated,
From a full array of possible solutions, a prellminary evaluation
eliminated solutions that were technically not applicable, obviously too
expensive, soclally and environmentally unacceptable, or obviously
nonworkable alternatives, Nonstructural measures considered were no-
action, shoreline management, and vegetative stabilization. Structural
measures considered included construction of a protective beach, groins,
an offshore breakwater, a seawall, a bulkhead, and a stone revetment,

7. Nonstructural Measures.

a. No Action.

(1) Although '"no action" is not truly a management measure, it has
been discussed under the nonstructural category as a management option.
‘No action' is interpreted for the purposes of this report as no action
by anyone, leaving the existing situation unchanged.

(2) A "no action" alternative is not considered an acceptable or
viable solution to the problems and needs of the study area sfince it
does not solve any problems nor fulfill identified needs of the study
area. Under this measure, land loss, damage to physical propertles, and
losses to recreational opportunities would continue. With very limlted
available data regarding the erosion processes, it is not possible to
accurately predict the maximum extent of erosion or the stabllized
configuration of the shoreline. It is doubtful 1f the shoreline would
maintain the existing condltion if left to natural forces. The area
would be subject to further erosion until the shoreline reaches a
stabilized configuration. However, before it reaches this configuration,
unacceptable losses and damages to property may occur. -

b. Shoreline Management.

(1) Under shoreline management, a setback zone may be established
inland from the shoreline In which no damageable structure would be
allowed to be constructed., All future development would be confined to
interior areas where shore erosion would not threaten them, and all
existing endangered facilities within the erosion area would be relocated.
Shorel ine management would not abate the erosion problem but would
prevent the loss of physical property by controlling the types of
development within the setback zone area. Shoreline management wouid be
Implemented by local agencies and could be implemented in conjunction
with any other nonstructural or structural measure. '

24
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(2) Since existing damageable physical properties within the
Fluctuating shoreline area consist only of a wooden pavillon and other
miscellaneous park facilities, it may be economically prudent to relocate
these existing facilities at a lower cost than to construct a shoreline
protection system. This would not mitigate the loss of lands and recreational
opportunities. However, if the fluctuating nature of erosion and accretion
can be accepted as normal coastal processes, then recreational activities
and acceptance of potential land loss values should also adjust to the
fluctuating shoreline. Shoreline policy compatible with the fluctuating
cycle of the coastal shoreline may be more environmentally and economically
beneficial. Consequently, shoreline management will be further considered
as a possible measure,

c. Vegetative Stabilization.

(1) This measure provides for the planting of vegetation along the
eroding shoreline to reduce the rate of erosion within the study area.
The creation of vegetation zones resilient to wave and salt exposure
would be incorporated to-aid in stabifizing and anchoring the alluvial
material along the shore. Ordinances restricting vehicular and pedes-
trian access to the beach ares would be instituted to maintain the
Enteqrity and effectiveness of this vegetation zone,

(2) The use of a vegetative stabilization measure would be a very
economical system compatible to the surrounding environment. However,
this method cannot be reljed upon for erosion control, particularly
against storm conditions, the primary cause of erosion at Waiehu, This
system can retard dalily erosion and partially mitigate some Tosses in
land. However, vegetative stabilization can only be considered a partial
solution or measure as its stability is usually uncertain. This measure
may be effective in conjunction with other structural or nonstructural
measures. -

8. Structural Measures.
a. Protective Beach.

(1) A protective beach is created by placing beach sand along the
shore to dissipate wave energy impinging on the shoreline and to protect
the backshore area from erosion. The beach fill would function as a
shore protection structure as well as a recreation area. Since it
extends beyond the existing shoreline, it would be subject to continuing
erosion. Consequently, periodic sand replenishment would be required to
replace sand losses and to maintain an acceptable beach width.

(2) A protective beach is one structural measure which is the most

natural and effective method of protecting a shoreline. However, an
important consideration in a protective beach alternative is the

25



availability and cost of suitable clean sand. Since the project area is
comparatively small at 350 feet, further consideration of this measure
will be made to better identify possible cost relative to the initial
sand requirements and periodic maintenance.

b. Groins/Groin System.

(1) A groin is a shore protection structure designed to build a
protective beach to retard erosion of an existing or restored beach by
trapping material in the nearshore zone. Groins are usually perpendi-
cular to the shore and extend from a point landward of predicted shore-
line recession into the water far enough to accomplish their purpose.
Groins are narrow and vary in length depending on their purpose. Groins
can be fixed or adjustable, permeable or impermeable, high or low, and
1-ng or short. These factors determine the areal pattern of sand accumu-
lation. In Hawaii, groins have been constructed of rock materials, but
other materials such as concrete, steel, or timber may be used.

(2) sand accumulation by groins would occur at the expense of
downdrift areas, as it traps these materials and prevents them from
naturally transporting down current. Groin placement also does not
guarantee sand accumulation as the movement of sand along a shore is
often difficult to assess. The lack of an extensive sandy beach in the
project area indicates that no significant quantity of sand is being

‘naturally transported into the area. Consequently, the groin fields may

have to be artificially nourished by placing sandfil] between them. If
groins were used to stabilize the beach at the park, detrimental effects

'may occur at the downdrift areas, possibly affecting privately owned

lands and homes. These groins may affect the stable configuration of
these areas as they would naturally adjust to the placement of the

. groins. This would contradict the established objective of minimizing

or eliminating possible detrimental effects of any proposed measure.
Consequently, no further evaluation of this plan was made in favor of
other possible effective alternatives with less detrimental effects.

c. O0ffshore Breakwater.

. (1) An offshore breakwater is a structure designed to protect an
area from wave action. This structure is usually constructed to inter-
cept the movement of littoral material by dissipating the wave force
that would normally move it. In the same manner, an offshore breakwater
can provide shoreline protection by dissipating wave energy that would
normally strike the shore and cause erosion. Offshore breakwaters may
be built as low profile structures, or to a height sufficient to prevent
overtopping under design wave conditions, depending on the degree of
protection desired. They can be continuous for long distances or

26
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segmented with passages between them to allow for exchange of water,
They are generally of rubblemound construction.

(2) A breakwater at Waiehu wouid be designed to dissipate the wave
energy' that would normally cause the erosion problem. The breakwater
would be of a low profile sufficient to break the orbital path of the
oncoming wave and to minimize the aesthetic impact of the structure. -
This barrler need not extend above high water, and is less costly than a
high non-overtopping breakwater. It is beljeved that the effects of
trapping the littoral transport should be minimal as the condition of
the existing short width coarse beach does not indicate significant-sand
being transported along the shore. However, the offshore breakwater
alternative Is likely'to result in aggravated erosion of the beach
Inshore from each end of the structure, expeclally at the north end.
‘This alternative will be considered for further analysis,

d.  Bulkhead.

(1) A bulkhead is a structure which retains or prevents sliding of
land and protects land against:erosion damages. Precasted concrete
sheet pile, steel sheet pile, or timber pile can be installed in an
upright position along the.shoreline and held in that position by tie-
rods anchored to concrete blocks buried in the inland area.

(2) The construction of a bulkhead would require extensive excava-
tion to backshore land areas for installing the deadman anchoring system.
The cost of a bulkhead is very high compared to a gravity seawall or a
Stone revetment, primarily due to the extensive concrete deadman anchor-
ing system which requires a massive excavation system. Consequently,
this measure would be undesirable as compared to either a seawall or
stone revetment.

e. ‘Seawall,

(0) A seawall is a structure separating land and water areas, pri-
marily desigred to prevent erosion and other damages' caused by wave
action. Seawalls are similar to that of gravity retaininag walls used on
interior lands. The stability of a seawall against wave and earth
forces depends on its massive weight. The facing is generally vertical
or on a steep slope, ‘

(2) The seawall would basically function as’a bulkhead. Undesirable
erosion or scouring may result along the fronting beach. The seawall
has a poor wave energy dissipation or absorption capability due to an
impermeable vertical face which would reflect the wave energy causing
scouring and possible hazards to park users along the beach. A stone
revetment may be more suitable as a sloping profile has a better capacity
for dampening wave energy. Consequently, this alternative would be less
desirabie than a possibie stone revetment. -
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f. Stone Revetment.

(1) A stone revetment is comprised of riprap stone placed adjacent
and parallel to the eroding shore. It is constructed at a sioping angle
to the shore to dissipate the wave energy causing erosion on the beach,

(2) A rubble-mound revetment would be the most suitable method to
stabilize the shoreline by dissipating wave energy. The rock comprising
the revetment would be able to readjust and settle without causing
structural failure. However, some scouring at the fronting beach may
occur, but should be less than from a seawall or bulkhead. Since the
beach is not considered a primary sandy recreational beach, some scour-
ing may be acceptable. If the project area is a supply source (feeder
beach) to downdrift beach areas, the revetment may cutoff this sand
source and detrimentally affect these downdrift areas. The immediate
downdrift area at the south end of the path is comprised of a unimproved
beach front covered with a thick layer of basaltic gravel and cobbles.
This area may be able to act as an effective buffer zone between the
park and downdrift areas, minimizing any possible detrimental downdrift
eroding effects, as the thick layers of gravel and cobble would aid in
stabilizing the beach front.

9. Development of Alternative Plans.

An evaluation matrix (see Table 3) was prepared to summarize the relation-
shlp of each alternative measure to the established planning objectives.
Based on the preliminary screening and analysis, the following plans

were further developed to provide a feasible solution to shore protection,

10. Shoreline Management.

a. During the erosion phase of the erosion-accretion cycle park
lands would be reduced by losses in recreational areas. Since the
limits of erosion cannot be accurately predicted, the Implementation of
a shoreline setback area as the sole plan alternative may not be accept-
able to agencles or persons most concerned about protecting existing
recreational facilities. However, [f we can accept the fluctuating
nature of erosion and accretion as normal coastal processes and the idea
that recreatlonal activities should adjust to these normal coastal
processes, this measure may be a more viable alternative than implement-
Ing a structural measure. Consequently, it remains a potentially viable
nonstructural plan to be considered by the public. Since this plan does
not fulflll the primary projJect planning objective of maintaining the
sand, quantitative costs and benefits were not developed.

b. Some measures that can be instituted include:

(1 Establishing setback lines for damageable physical property
subject to erosion lines or tsunami inundation 1lines.
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(2) Implementing complimentary nonstructural measures such as a N

vegetative barrfer to retard the erosion processes.

(3) Establishing ordinances restricting vehicular and pedestrian
access polints to preserve existing and bullt-up dune and vegetative
lines along the shoreline.

(4) Instituting a regional coastal plan establishing a shoreline
management policy, monitoring coastal processes for future evaluation
and assessment on the erosion problem, and to regulate the building of
structural shore protection systems along the region.

11. Shoreline Stone Revetment.

a. Deslgn. This plan provides for the constructlon of approxi-

mately 350 feet of shoreline stone revetment (see Figure 3). The revet-

ment would be armored with 500 to 1,000 1b. stone placed on a ) vertical
- to 1.5 hortzontal slope. This slope would be flat enough and have
enough voids to reduce wave reflection, thereby encouraging beach
material accretlon when the seasonal cycle of sand movement {s favorable.
The crest elevation would be +10.0 feet MLLW to prevent overtopping.
Bedding and intermediate layers of smaller stone are Included In the
revetment deslgn as shown on the conceptual plan.

b. Benefit to Cost Comparlson. Table 4 presents a summary of the
~ cost and beneflit assoclated with the shoreline stone revetment plan. A
detalled benefit and cost analysis can be found In Appendix D.

TABLE 4

COST AND BENEFIT SUMMARY
SHORELINE STONE REVETMENT

(Dollars)
Total Estimated Cost $191,800
Average Annual Cost 14,400
Average‘Annual Beneflt 20,800
Benefit to Cost Ratio 1.4

12, Offshore Breakwater

a. Deslgn. This plan provides for the placement of a 450-foot
long breakwater approximately 200 feet offshore (see Flgure 4). The
breakwater would be armored with 800 to 1,200 1b. stone, at the trunk
and 1,000 to 1,500 1b, stone at the head, with a crest elevation of
+2.5' MLLW, The slde slopes would be 1| horlzontal! to 1.5 vertical with
a crest width of 6.0 feet. .
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b. Benefit to Cost Comparison. Table 5 presents a summary of the
cost and benefit associated with the of fshore breakwater plan.

TABLE 5

COST AND BENEF|T SUMMARY
OFFSHORE BREAKWATER

(DOLLARS)
Total Estimated Cost $224, 4oo
Average Annual Cost 18,800
Average Annual Benef]t 20,800
Beneflt to Cost Ratio 1.1

13. Protectlve Beach.

a. Design. This plan provides for the construction of a protective
beach along a 350~foot reach of park shoreline (see Flgure 5). It would
requlre approximately 3,500 cy of ciean sand with a periodic nourishment
of approximately 2,000 Cy every 10 years, The beach elevation would
match the existing top of the scarp with a berm of approximately 25 feet.

b. Benefit to Cost Comparison. Table 6 presents a summary of the
associated cost and benefit,

TABLE 6

COST AND BENEFIT SUMMARY
PROTECTIVE BEACH

(DOLLARS)
~ Total Estimated First Cost $176,000
Average Annual Cost 16,000
Average Annual Benefit 20,800
Benefit to Cost Ratlo 1.3
31
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14, Apportionment of Cost.

prescribes the cost of restoration and protection of Federal, non-
federal, public and private shores. In accordance with the above
prescribed law, Federal participation would be 70 percent of the total
cost of the project. Tabl 7 summarizes the non-Federal and Federa]
share of each proposed plan,

TABLE 7
APPORT1ONMENT OF COST

Total
Estimated Non-Federal
Plan Cost ‘Federal Share ' Share
—20cre
Shoreline Stone Revetment $191,800 $134,300 $57,500
Offshore Breakwater 224, oo ' 157,000 67,400
Protective Beach 176,000 123,200 52,800
Shoreline Management 1/ - - -

1/ To be implemented by local agencies.

15. Assessment and Evaluation.

a8. The economic, social, and environmental effects of the four
alternative plans have been assessed and evaluated, and a summarization
of these evaluations is presented in Tables 8 and 3, Summary of Compa~-
rlson of Alternative Plans, and System of Accounts., These tables display
the significant contributions, the beneficial and adverse effects, and
the extent to which various planning objectives and evaluation criterta
are met by each plan. The tables will be revised and refined when
comments on the plans are received during the review of the project
documents and during the public meeting. '

b. Implementation of any of the structural plans will be subject
to compliance with the requirements of Section 404 of the Clean Water
Act of 1977. Sand and stone placement along and off the shore is
included within the definition of "'discharge of fill material™ within
the navigable waters of the United States. The public meeting will
provide the public with the opportunity to comment on Section 40k
evaluation matters as well as project formulation aspects,
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IV. THE SELECTED PLAN

A final plan selection will follow the review of this draft project
report and environmental Statement. Followlng a formal public meeting
all public input will be consldered in the plan selection and will be
documented In the final project report. Additional sections of this
report to be completed after the public meeting and Incorporated into
the final report are:

1. CONCLUS!IONS
2.  RECOMMENDED PLAN
3. RECOMMENDATIONS
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V. ENVIRONMENTAL STATEMENT
WAIEHU BEACH PARK SHORE PROTECTION $TUDY
WAIEHU, ISLAND OF MAUL, HAWAILI
i. (X) Draft Environmental Statement { ) Final Environmental Statement

1i. Responsible Office: U.S. Army Engineer District, Honolulu, Hawaii
Building 230, Fort Shafter, Hawaii 96858

i1i. Point of Contact: Dr. James Maragos
Chief, Environmental Resources Section

(808) 438-2263

iv. Name of Action: (X) Administrative () Legistative

v. Abstract: In September 1978, the County of Maui requested the U.S.
Army Corps of Engineers to study the feasibility of protecting Waiehu
Beach Park from continued loss of fastiand and destruction of park faci-
lities caused by wave erosion. Both structural and nonstructural
alternative measures were evaluated. A shoreline management nonstructural
plan and a shoreline stone revetment, an offshore breakwater and a
protective beach plan were considered. Under the shoreline management
measures, natural erosion/accretion could destroy park facilities,
cultural and historic resources, the aesthetic setting of park, and
adversely affect the sociocultural well-being and growth characteristics
of the local community. Construction of structural measures could have
temporary, short-term adverse effects on local water, air and noise
quality. A shoreline revetment would be a man-made intrusive element
eliminating some of the sandy beach and impeding safe passage to the. sea
for reef-flat net fishing. All potential archaeological, other cultural
sites and park facilities could be preserved and a net enhancement of
biological productivity should occur. An offshore breakwater would also
provide a net increase of marine habitst and with proper placement couid
enhance existing offshore reef-flat fishing opportunities. An offshore
breakwater would be an intrusive element in the seascape but should
preserve cultural and park resources. However, the construction-of a
temporary causeway could destroy archaeological features believed to be
embedded in other beach deposits at the erosional scarp. |If an offshore
breakwater were to allow natural accretion of a beach or if a protective
beach were provided, recreational opportunities would be enhanced,
cultural sites and park facilities would be protected, and new habitats
would be created for sand-dwelling and feeding organisms. Preservation
of the existing park under the three structural alternatives could serve
as one incentive to attract new residents to the Walehu communi ty,

vi. Date Comments are Due: July 9, 1979.
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1. SUMMARY

a. Environmental Impacts:

(1) Shoreline Management. This alternative would allow the
shoreline to continue to erode and possibly destroy an estimated 35%
(based only on existing historical data) of the park over a 50-year
period. The marine environment may expand at the expense of the terres-
trial environment with resultant changes in habitats and species.
Existing water, noise and air quality will not be affected. Some
recreational opportunities within the park may be lost. This alternative
would permit the destruction of possible cultural resources within the
improved area of the park. Continued erosion may also destroy the
aesthetic setting of the existing park.

(2) Shoreline Stone Revetment. This alternative would add a
new visual element to the park area by covering part of the existing
sandy beach with the stone revetment. Most or all of the existing sandy
beach would be removed from public recreational use by the new revetment.
A small portion of the nearshore benthos would be covered and the benthic
biota and habitat destroyed. The rocks and interstices of the revetment
would provide a new habitat for possible colonization by intertidal
motile and sessile biota. The revetment will provide protection for
potentially significant cultural resources in the park area. There will
be minor and temporary changes in water, noise, and air quality in park
use during construction activities.

(3) Offshore Breakwater. The breakwater would be a new
visual element affecting the seascape as viewed from the park. The
breakwater would destroy about 1.2 acres of the existing bottom biota
and preclude the area from future habitation by certain bottom species.,
However, new habitats offered by the completed breakwater may attract
fish species of recreational value. The offshore breakwater could act
as an obstacle to fishermen net fishing seaward of the breakwater.
Alternatively, proper placement of breakwaters may possibly even enhance
net fishing opportunities. Archaeological, historic and cultural re-
sources in the park area should be preserved and if a beach accretes,
passive recreational opportunities would be enhanced. There will be
minor and temporary changes in water, noise, and air quality and park
use during construction activities.

(4) Protective Beach. Construction of a 3,500 cubic yard (.7
acres) beach, fronting Waiehu Beach Park would be a natural seaward
extension of the existing beach and would offer short-term (5 years or
more) protection to existing park facilities and potential cultural
resources. The new beach would require periodic nourishment approximately
every 10 years to adjust for continued erosion. Additional beach area
should enhance passive recreational opportunities and the use-capacity
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of the park. About 0.5 acres of existing foreshore beach and 0.2 acres
of nearshore beach habitat would be replaced by 0.7 acres of foreshore
beach habjtat for recolonization by epibiota and infauna. There would
be minor and temporary changes in water, noise and air quality and in
park use during construction,

b. Areas of Controversy and Issues to be Resolved:

(1) Neither public agencies nor the general public have yet
been given an opportunity to review and comment on the four final array
of alternatives. Preliminary comments at a public workshop held on 14
February 1979 in Wailuku, Maui on the plan proposed in the initial
reconnaissance report revealed some opposition to a shoreline revetment.
Concerns were voided about the effect of the revetment on access to the
sea for fishermen and potential loss of sandy beach for passive recreation.
When this draft EIS and DPR are published and distributed, governmental
agencies and the general public witl be given an opportunity to review
the alternatives. A public meeting is aiso scheduled to present the
alternatives to the public.

(2) Archaeological, historic, and other sociccultural resources
of possible great significance may be present in the park area and could
be affected by some of the alternatives. Additional studies are planned
to resolve the issue of further identification and evaluation of the
significance of these potential cultural resources.

2,  PURPOSE AND NEED FOR ACTION

a. In September 1978, the County of Maul requested the U.S. Army
Engineer District, Honolulu to study the feasibility of alternative
measures to protect the County's 3-acre Walehu Beach Park from erosion
caused by wave attack. The shoreline eroded landward approximately 20
feet in the 27 years from 1950 to 1977 and lost 2.5 feet in 1978.
Portions of a shower facility was recently damaged and there is concern

that a potentially historic pavilion may have to be relocated or reconstructed.

The park is very popular for active activitities such as reef net-
fishing and for passive activities such as picnics and parties, especially
among native Hawailans.

- b.  The Draft Environmental Impact Statement (DEIS) is integrated
with the Draft Detalled Project Report (DPR), both of which use common
sets of plates and figures and use a common list of references. Treatment
of general State and County-wide descriptive data, engineering-related
oceanography, and detailed description of all the alternatives are pri-
marily provided in the DPR. A detailed cost-benefit analysis is provided
in Appendix D.
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3.  ALTERNATIVES CONSIDERED

Alternatives considered for shoreline protection at Waiehu Beach
Park included non-structural measures such as no~action, shoreline
management, and vegetative stabilization. Structural measures considered
were groins, a seawall, a bulkhead, an offshore breakwater, a shoreline
stone revetment, and a protective beach. Detailed descriptions of these
alternatives and reasons some were eliminated from further consideration
are presented in Section [l of the Detailed Project Report (DPR).

Based on the preliminary screening, analysis, and intial public
coordination efforts, feasible alternative plans have been developed to
provide a long-term method of protecting recreational, natural, and
cultural resources at Waiehu Beach Park from wave erosion. A nonstruc-
tural shoreline management measure was selected for detalled analysis as
were three structural alternatives shown in Figures 3 through 5: a
shoreline revetment, an offshore breakwater and a protective beach. The
environmental impact of all alternative measurcs are briefly summarized
in Table 3 and in the final array of altarnatives in Tables 8 and 9.

4.  AFFECTED ENV)RONMENT

a. Physical Setting: The geologic setting of Mauil has been
described In the DPR (Ref. 20). The Waiehu area is essentially a rural
‘suburb adjacent to Wailuku, as many residents commute daily to places of
employment in the Wailuku/Kahului area. The project is located along
the northeastern shoreline of West Maui at Walehu Beach Park and fronts
Waihee Reef and Kahului Bay. About 500 feet landward of the park, sand
dunes rise to an average elevation of 150 feet above sea level. The
project is situated approximately 3 miles north of the town of Wailuku,
the seat of Maui County government. The village of Waiehu is located
approximately 1/2 mile south of the study area and the village of Waihee
is located approximately 1 mile northwest of the study area. The Waiehu
Municipal Goif Course is located north of and adjacent to Waiehu Beach
Park. Waiehu Beach Park is one of two beach parks located along this
stretch of the coastline fronting Waihee Reef.

b. Oceanography.

(1) Tides., Based on the highest and lowest tides observed
(from MLLW) the extreme tidal range is 4.8 feet.

(2} Waves. Tradewind generated seas are the predominant wave
climate. These waves have periods from 6 to 12 seconds and heights be-
tween 4 to 12 feet. The area is also exposed to large swells generated
by storms in the North Pacific Ocean. These swells typically have
periods of 10 to 15 seconds and heights from 8 to 14 feet. An offshore
reef protects the shore from waves approaching from the north and northeast.
These waves are refracted, broken, and reformed, losing much of their
energy before reaching the shoreline.
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(3) cCurrents. An alongshore current setting to the north
prevails during tradewind conditions., This current converges with a
southerly setting alongshore current approximately at the park's northern
boundary. This convergence is marked by a sand channel which extends
through the offshore reef.

C. Geology/Bathmetry. The coast from Wafhee (north of the project
site) through Kahulu] Harbor (south of the project site) is a depositional
coast dominated by Waihee Reef and |ao Stream. The beach fronting the
Waiehu Beach Park is narrow averaging 50 feet at MLLW. The forebeach
consists predominantly of 4 to gt basaltic cobbles and the back beach
consist of sand. The sand is a8 mixture of basaltic and coralline grains.

have been destroyed and others are threatened with destruction. The
nearest rock source is lao Stream located about 2 miles to the south.

d. Biological: The study area is not located within or adjacent
to any designated wildlife refuge, marine sanctuary, or natural area
reserve. No threatened or endangered species or thejr habitats are
present within or adjacent to the proposed pProject area. '

. (1) Terrestrial - Flora at Waiehu Beach Park consist of
either Intentionally cultivated (e.g., beach heliotrope, Messerschmidia
argentea; coconut palm, Cocos nucifera; naupaka;'Scaevqlg;taccada, and

) torally introduced exotic species. Two heliotrope

' trees are located close to the shoreward edge of the park and could be

destroyed by further beach erosion. Fauna in the area consists of blrds
and mammals. Rats, mice, mongoose, and feral cats and dogs are probably
Present within and near the study area and probably feed on food scraps
from the picnic areas of the park. An ornithological survey of Hawalian
wetlands was performed by Shallenberger in 1977 (Ref. 11). The nearest
wetland is located less than 250 feet southwest of the park at the base
of the sand dunes. [n its present State, the study site is of no value
to waterbirds. . Bird species probably present in the project area and
vicinity are shown on Table 10.
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TABLE 10.

Probable Bird Speciesl/
Within the Study Area

_ URBAN BIRDS SHORE BIRDS
Common Mynah (Acridotheres tristus) Golden plover (Pluvalius dominica fulva)
House sparrow (Passer domesticus) Wandering tattler (Heteroscelus incanus)
House finch {Carpodacus mex i canus) Ruddy turnstone (Arenaria interpres)
Cardinal (Cardinalis cardinalis Sanderling (Calidris alba)

White-eye lZosterops Jjaponica)
Spotted munia (Lonchura punctulata)
Barred dove (Geopelia striata)
Spotted dove (Streptopelia chinensis)
Rock dove (pigeon) (Columba Tivia

1/ Ref: Shallenberger, personal communication, 1979.

(2) Marine - The marine environment of the study area has
been surveyed and evaluated in a preliminary draft report prepared by
the U.S. Fish and Wildlife Service (USFWS) (Ref 28).

(a) The seaward portion of the project vicinity gradually
decreases in depth from the high tide line (+1.6 feet above MLLW)
located at the existing terrestrial vegetative line to a depth of about
5.5 feet (MLLW), approximately 500 feet from shore on the near reef
edge. The reef appears to provide a protective barrier minimizing the
amount of substrate movement in the nearshore area. During the (USFWS)
survey period (18 March 1979), air and water temperature of 25°C and
salinity of 32%/00 were recorded about 30 feet from shore.

(b) The nearshore area is primarily composed of coralline
sand {above MLLW). At the low tide line (MLLW), cobbles of terrigeneous
origin are interspersed with sand. Approximately 25 feet beyond this
sand/cobble edge, the substrate is comprised of coral rubble covering a
consolidated reef platform. The coral rubble occasionaily is interspersed
with pockets of sand. Red coralline algae encrusts this substrate and
many of the sessile organisms that inhabit this zone., In some areas the
platform reef rises above the coral rubble to form small pockets or
caves inhabited by a variety of larger marine organisms. Near the reef
edge, about 500 feet from shore, the coral rubble diminishes and extended
sand deposits become the dominant substrate type.

(c) Although little coral and few fish were observed between
shore and the inner reef edge, the area had a rich assemblage of flora
and fauna. Sixteen types of marine algae and one marine angiosperm were
found in the proposed project vicinity (see Appendix E). They covered
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about 75 percent on the nearshore substrate but thinned to about a 30-
percent coverage with increasing depth. Ulva fasciata and U, reticulata
were the most abundant species observed. Although many algal are considered
edible, only one, Laurencia sp. was observed being harvested. Limu
pickers interviewed indicated that this had been a bad year for the
edible varieties because of turbulence caused by winter storms and
increased freshwater seepage.

(d) Numerous invertebrates were recorded during random observations

within the project vicinity and collected in benthic samples (see Appendix
E). They include a variety of mollusks, primarily gastropods and nudi-
branchs, echinoderms, anemones, polychaetes, amphipods, crabs, holothurians
and urochordates. Only one species of live coral, Porites evermanni,

was recorded. Although not observed, octopus are taken frequently

within the nearshore area.

(e} oOnly four species of fish were encountered in the study
area and at most 5 of each was observed: one tang {(Acanthurus triostegus
sandvicensis), two wrasse (Thalassoma duperreyi and Stethojulis batteata),

S e £ Y T 1 = P e Pt

and the maka'a (Malacanthus hoedtii). Although these nearshore species
provide limited nearshore fishery resources, the beach marine area is
utilized as access to those species inhabiting the offshore reef.
Fishermen net primarily kala (Naso unicornis) in the reef area although
other species may be taken incidentally.

e. Water Quality. The waters of Kahului Bay are classified "A"
by the State of Hawaiil (Ref. 13) to be protected for recreation, aesthetic

" enjoyment, and the support of aquatic (marine) life. Waiehu Point is

located in an Effluent Limitation Il Segment (EL 11) of the Hawali Water
Resources Regional Study (Ref. 6). The EL [l Segment includes those
water areas where water quality is meeting or will be higher than the
period 1973-1978 (Ref. 12). The range of total coliform was 2 to 16,000
MPN/100 ml. with the annual mean for the same period ranging between
5.53061 and 67.7385 MPN/100 ml. Another monitoring station is located
approximately 1 mile to the north at the Waihee Farm shoreline. During
the same period as above, the range of total coliform count was 2 to
§20.000 MPN/100 m}, with the annual mean ranging between 3 to 13.4761
MPN/100 m1 (Ref. 12).

f. Noise Quality. The natural noise level in the study area is
generated by wind, waves, and wildlife. Superimposed upon the natural
noise level are man-induced intermittent noises generated primarily by
park users and their vehicles and overflights of commercial and private
afrcraft utilizing the Kahului Atrport tradewind landing pattern.

g. Air Quality. The nearest State air quality monitoring station
is located in the town of Kahului, approximately 3-3/4 miles to the
south of the study area. Data recorded at this station reflects some
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industrial pollutants from the Kahului area. The air quality of the
park site, however, may be described as excellent dye to the clean sea
air transported into the area by the predominant northeast tradewinds,
In addition, there are no industrial pollutant sources near the study
area.

h. Recreation.

(1) Waiehu Beach Park is one of six County beach parks in the’
Wailuku-Kahului tributary region, three of which are currently improved.
The improved portion of Waiehu Beach Park consists of a 1.2 acre grassed
area with a forty to fifty-year old pavilion/shelter, four picnic tables,’
two cooking grills, restrooms, a drinking fountain and parking space for
thirty cars (Ref. 2). Walehu Beach Park is the only beach park northwest |
of Walluku-Kahului with a pavilion. The park is in daily use, mainly by
local residents for such activities as picnicking, swimming, skin diving, f
fishing, limu {seaweed) picking, boating and csurfing., There was an
estimated 35,000 visits to the park in 1978 (see Appendix D). According
to local informants, Waiehu Beach Park is the main gathering place on
this stretch of coastline for fishing and socializing by the local
residents from Walhee to Walluku, espectaliy native Hawaiians (Ref. 7).
The reef area off the 1.8 acre beach is considered to be an excellent
fishing ground. Fishermen waik and swim over the shallow reef flat
fronting the park, pulling gill-nets in a ""'surrounding" procedure.
Portions of the catch may then be shared among the waiting families on
shore in the traditional manner, l

(2) Good winter surfing on three to four-foot waves is conducted
in the waters off the park. One surfing site is directly seaward of the
park at the edge of the reef about 250 feet offshore and a second site
to the south of the park Is located only about 50 feet offshore, According
to observations made in 1968, from 10 to 15 people normally use these
areas about 10 percent and fifty percent of the year, respectively (Ref, 15),
Located immediately adjacent and north of the park is the Waiehu Municipal
Golf Links, a 124~acre 18-hole course which is one of five other golf
courses on the island of Maul.

ia Cultural Resources.

(1) The National Register of Historic Places lists no historic
sites within the boundaries nor in the vicinity of the Walehu Beach
Park (Ref. 27). There are no sites listed on the State Register of ,
Historic Places within the park, but there are seven State Register
prehistoric archaeological sites and site areas within a one-mile radius
of the park, including three within 500 feet (Ref. 18) (see Appendix C). -
A local native Hawaiian resident often used by historians as an informant
has indicated that older Hawaiians te]l of the area around the beach
park as being an old Hawaiian fishing ground, a dwelling area, a pre-
contact (1790's) battleground and the location of an inland fishpond (_;
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(Ref. 7). Partly because of the battles, many burial sites have been
found in the surrounding sand dunes. Within 500 feet to the west and
north of the park are a small burial cave, a concentration of 33 human
burials in association with prehistoric artifacts, and an extensive,
190-acre midden deposit contalning various cultural materials of probably
prehistoric origin (Ref. 4). Within the last year, over seventy historic
era burials (in coffins) were also uncovered in the sand dunes of nearby
Waiehu Heights residential subdivision currently under construction,

The local informant alsc reported that construction of the beach pavilion
had destroyed an archaeological site within the park boundary. An
archaeological walk-through reconnaissance was conducted in the study
area in January 1979 (Ref. 4). No archaeological deposits were found
after exposing and facing fresh sections of the eroding beach deposit.
Because of the archaeological richness of the surrounding vicinity, the
archaeologist felt that there was a strong probability of finding cultural
materials In situ within older beach deposits now covered by the present
beach deposits.

(2) Analysis of an aerial photograph dating from 1942 reveals
a8 structure at the present location of the pavilion (Ref. 29) and even
an early U.5.6.S. map, based on surveys conducted in 1925, locates
several structures in the vicinity of the park pavilion (Ref. 30). The
style of the pavilion (see photographs in Appendix C) and its history of
use as a traditional gathering place for socializing and fishing by
local residents, especially native Hawaiians, suggest that the pavilion
and park site may be considered as cultural resources by the local
people. The pavilion structure may also be an historically and architec~
turally significant resource. intensive archaeological and historical
studies should be conducted to determine the significance of these
cultural resources for possible inclusion on the National Register of
Historic Places, and whether the pavilion in particular, can be relocated
to safer ground, if warranted.

Je Scenic Resources. Walehu Beach Park lies along an attractive
natural coastline where the multiple wave breaks on the fringing reef
provide a spectacular seascape, especially during storm periods or
periods of high waves. The adjacent golf course north of the project
area provides an pleasing uncluttered, well manicured appearance. The
area 1000 feet to the south of the project consists of a pleasing coast-
line with natural vegetation. The area immediately west of the project
area consists of low sand dunes with the West Maui Mountains in the
background. The scenic values of Waiehu Beach Park and its surroundings
may be considered to be relatively high.

ke Sociceconomic and Land-Use Characteristics.

(1) A detailed description of the social characteristics of
the residents of Maui Island and especially the people living in the
Waihee to Wailuku-Kahului tributary region is found in Appendix C. In
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1978, the estimated resident population of Maui Island was 52,900, an
increase of an average annual rate of 4 percent since the 1970 Census

level of 38,691 (Ref. 16). The Island’s population is anticipated to

rise to projected levels between approximately 58,000 to 60,000 in 1980,
83,000 to 96,000 in 1990, and 110,000 to 91,000 in 2000 (Refs. 14 & 5).
About 50 percent of Maui Island's resident population lives in the study
tributary region, but a lack of comparable statistical regions preciudes

an accurate estimation of the current population. Wailuku is the govern=
mental and cultural center of Maul and in recent years Kahului has
developed into the commercial and industrial hub of the island, containing
both the island's major ajrport and only commercial deep~draft harbor.

The district's population is expected to increase at a moderate pace,

and the area's dominant civic and economic position in the County is not
expected to diminish in the foreseeable future (Ref. 2). The communities
of Waihee and Waiehu are the remnants of several old plantation camps

and experienced a 42 percent loss fn population from 1960 to 1970 (Ref. 17).
These older communities in the immediate vicinity of the Waiehu Beach

Park are relatively stable communities with generally older people than

the communities and town to the east. People of Japanese, Filipino and ‘
Hawaiian origin predominate with distinctly higher percentages of Caucasians
and Japanese living in Wailuku and Kahului. In comparison to the Wailuku-
Kahului region in 1970, the people of Waihee and Waiehu had considerably
lover educational levels, had less white~collar workers and had almost
twice the island average of families below poverty levels. |In 1970 the
median family income was $10,235, slightly higher than the island-wide
average (Ref. 17}. In 1977, the household income for the whole island

was estimated to be about $13,630 (in 1976 dollars)(Ref. 5).

(2) Pineapple and sugar growing and processing have been
traditionally the major industries of Maui and lead in both total employ-
ment and employee earnings (Ref. 5). Both are in a stable position and
are not expected to grow as compared to diversified agriculture which is
growing substantially. The tourist industry is the largest industry in
terms of export income and is the fastest growing industry. Tourism is
anticipated to surpass both sugar, pineapple, and diversified agriculture
in employment and employee earning by 1985,

(3) The plains stretching out westward toward the mountains
from Waiehu Beach Park behind the coastal sand dunes are currently in
sugarcane and are anticipated to remain so. Interspersed among the
sugarcane fields are diversified agricultural plots primarily belonging
to old plantation workers and their descendants, many of which according
to an analysis of lists of property owner's names appear to be of Hawaiian
origin. About 1000 feet south of Waiehu Beach Park is an old beach-
front subdivision of lots on the northern bank of Waiehu Stream. On the
other side of the stream are several residences and churches. Two
thousand feet southwest of the park are 7.5 acres of old cemeterjes.
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(4) Immediately westward and running south of Waiehu Beach
Park is about 280 acres of land which is classified "Urban' by the State
of Hawaii. This land is zoned as Project District | by the County of
Maui. Two hundred twenty five acres of this district are planned for
residential uses. Within the district, the Waiehu Heights development
currently has houses constructed or under construction on about 115 lots
of a total of 156 lots of their first unit, with an estimated population
of 400 people (Ref. 1). By the early 1980's, a total of 400 lots are
anticipated to be developed in addition to 65 low-cost housing units
currently under construction by the County of Maul (see maps in Appendix
C) (Refs. 1 & 21). By about 1985, an additional 230 house lots may be
developed immediately to the southwest and across Walehu Beach Road from
Waiehu Beach Park (Ref. 1). The total estimated population that may be
living in the Waiehu area by 1885 could reach about 2,500 in addition to
the approximately 500 people living there in 1970 {Ref. 26). Based on
an analysis of family names of those currently living in houses in
Waiehu Heights, it is anticipated that there will be a relative decline
ih the predominance of Hawaiian families currently residing in the area
and a community social profile similar to that found in Walluku and
Kahului will emerge. With this change from traditional plantation 1ife
style to suburban life style will come demands for expanded services and
facilities. A new school is planned for development along Waiehu Beach
Road. The improved Waiehu Beach Park is already utilized to its capacity
and unimproved beach parks such as Waihee Beach Park located within the
municipal golf links need to be developed.

(5) The only traffic directly related to the project area is
that utilizing the parking lot of the park and the golf course. Traffic
within the nearby region is normally light because the area is not
heavily populated and the main road deteriorates to a secondary road
north of Waihee. Traffic may be expected to increase as adjacent areas
are developed for residential uses.

5. ENVIRONMENTAL CONSEQUENCES

a. Physical Setting.

(1) Shoreline Management. This alternative would allow the
shoreline to fluctuate at its natural erosion/accretion cycle. The
appearance and shape of the shoreline would be altered over a period of
time by wave erosion. The erosion may result in the destruction of
existing park improvements such as vegetation, the pavilion, and picnic
facilities. Continued erosion may require relocation of the pavilion
further landward or the construction of a new pavilion thereby altering
the present appearance of the park. The potentially historical, archi-
tectural, and soclal significance of the present pavilion should be taken
into consideration when planning for its future status., Relocation of
the pavilion could also be a specific component of a shoreline management

plan.
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(2) Shoreline Stone Revetment. The stone revetment would add
a man-made visual element to the park area that did not previously
exist. The naturally curving shoreline would be altered to a straightened,
rock-lined, man-made shoreline. The revetment would not alter the
panoramic views of the landscape or the seascape as viewed from the park
area due to the existing elevation of the park area.

(3) Offshore Breakwater. The present design indicates a low
profile breakwater with a crest elevation of approximately +2.5 feet
about MLLW.  The breakwater would be a new visual element that did not
previously exist in the area and may affect the seascape when viewed
from the park. The appearance of the existing beach and park areas
would remain in their present condition.

(4) Protective Beach. The appearance of the park and its
facilities would remain as at present. The appearance of the beach
would be initially altered by widening with imported sand. The appearance
of the nourished beach will be subsequently altered by the continued
wave action until such time as it is periodically renourished with sand.
A protective beach would probably maintain the existing natural setting
more than any of the other alterpative plans.

b. Biological. None of the alternatives would affect any designated
wildlife refuge, marine sanctuary, wetland or natural area reserve nor
will any threatened or endangered wildlife or their habitats be affected.

(1) shoreline Management. Common terrestrial and marine
biota would gradually adjust and adapt to the changes in the shoreline
caused by continuing wave erosion. The marine environment would Increase
at the expense of the terrestrial environment with the resultant changes
in habitat and species.

(2) shoreline Revetment. This alternative would cover a
total of 0.1 acre of beach and nearshore benthos. Approximately 0.08
acre of the beach would be covered, resulting in minor biological impacts.
Approximately 0.02 acre of nearshore benthic habitat would be destroyed
and permently lost. Motile species would probably temporarily evacuate
the area during construction and probably return after completion of the
revetment. The rocks and interstices of the revetment would provide a
new habitat for possible colonization by intertidal motile and sessile
biota.

’

(3) offshore Breakwater. The breakwater would destroy an
area of 0.2 acre of benthic habitat and preclude the area from future
habitation by bottom species. Motile species would temporarily evacuate
the area during construction and probably return after compietion of the
breakwater. The rocks and interstices of the breakwater sould provide a
new habitat for possible colonization by intertidal and subtidal motile
and sessile species and may improve recreational fishing and trapping in
the reef area. :
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(4) Protective Beach. This alternative will cover with
imported sand a total of 0.7 acres consisting of 0.5 acres of the existing
sandy beach and 0.2 acres of the nearshore benthic habitat. The protective
beach will destroy existing epibiota and may destroy or smother the
infauna depending upon the thickness of the new sand layer. Upon completion
of the protective beach, infauna and epibiota will probably be recruited
to the new nearshore benthic area from the surrounding reef flat.
Benthic species would probably adjust to their habitat over a period of
time in relation to beach erosion between periodic beach nourishment.

c. Water Quality. The evaluation of the selected plan will
include the application of the US Environmental Protection Guidelines
under the authority of Section 404{b) of the Federal Water Pollution
Control Act (40 CFR Part 230).

(1) Shoreline Management. Shoreline management excluding
relocation of the paviiion essentially does nothing physical to the
existing shoreline; therefore, no adverse water quality effects are
anticipated to occur from implementation of this alternative. Relocation
of the pavilion, while modifying the appearance of the shoreline, can
probably be accomplished without affecting water quality.

(2} shoreline Revetment. Some temporary and minor water
turbidity would occur during construction of the revetment; however, it
is anticipated that the water will clear rapidly after disturbance
because the sediment particles are larger than silt. Mitigation of the
problem, {f necessary, could include the use of silt curtains.

(3) o0ffshore Breakwater. The same comments provided under
''Shoreline Revetment'' apply to the offshore breakwater alternative.
However, a temporary causeway out to the breakwater site would be constructed
with coarse fi11 material which would provide an additional source of
temporary water turbidity during construction and removal. Silt curtains
may be used for mitigation, if necessary.

(4) Protective Beach. Some minor and temporary water turbidity
can be expected during the placement of imported beach sand during beach
nourishment activity. Mitigation, if necessary, could include the
placement of silt curtains during placement.

d. Noise Quality.

(1) Shoreline Management. Except for possible relocation of
the pavilion this alternative does not include the use of any equipment;
therefore, no construction noise would be generated by this plan. The
existing noise levels of the area will remain unaltered. Some noise of
a temporary and minor nature is anticipated if relocation of the pavilion
is included in the plan.
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(2) Shoreline Revetment, Offshore Breakwater, and Protective
Beach. Construction activities for the above alternatives would generate
temporary noise that will be superimposed upon the natural noise level
of the area. The area is sparsely populated; and no residential areas
are located nearby, therefore, noise impacts would be minimal and would
affect only construction workers and those utilizing the park area.
Noise may be mitigated by the use of mufflers on motorized construction
equipment and by scheduling of work to occur during normal weekday work
hours.

e. Air Quality.

(1) shoreline Management. This alternative would have no
effect upon the air quality of the project area, since little or no
construction is involved.

(2) shoreline Revetment, Offshore Breakwater, and Protective
Beach. The above alternatives would utilize motorized construction
equipment that will generate hydrocarbon emissions in the project area,
These emissions would usually be dispersed and transported over uninhabited
land areas outside of the project area by the predominant northeast
tradewinds. Mitigation may include the use of emission control devices
on all motorized construction equipment.

f. Recreation.

(1} shoreline Management. Under this alternative, it is
estimated that over a 50-year period, a total of approximately 35 percent
of the park's fastland may be lost to erosion. Even assuming that all
the facilities will be relocated or rebuilt within other areas of the
existing park, the loss of open space could depress the average annual
intended level of open space usage. However, current usage of the park
is estimated to be only 30 to 50 percent of potential capacity (using
State of Hawaii SCORP activity participation rates) (Ref. 2) and the
population of the immediate tributary area of the Waiehu Community is
anticipated to rise in 1985 by 500 percent over 1970 levels. Thus, it
(s more likely that all types of park usage would increase whether or
not a nonstructural or structural management measure is implemented,
Offshore and shoreline activities such as surfing, fishing and shell
collecting should, moreover, be unaffected by the shoreline management
alternative.

(2) shoreline Revetment. The shoreline revetment would cover
the existing sandy beach escarpment and preclude its use by the public
as a play area. The stony portion of the beach should remain unaffected,
thus permitting a continuation of its use for the collection of shells
and timu (seaweed). The completed revetment could act as an obstacle
for access to the sea, especially for children and fishermen, unless
safe passageways are provided. Even with intermittent passageways, the
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rocky surface of the revetment could tear the nets of fishermen going to
and from the offshore fishing grounds. On the other hand, beachcombers
may find the revetment a new resource for collecting shells and inter-
tidal organisms.

" (3) Offshore Breakwater(s). This alternative would preclude
part of the offshore reef for fishing and collecting, but these same
recreational/semi~subsistence opportunities may be enhanced by the
potential intertidal and subtidal habitats offered by offshore break-
waters. A single breakwater could act as an obstacle to existing
patterns of net-fishing operations, but optional placement of a series
of breakwaters may also improve fishing conditions by directing fish
toward well-placed nets. Current recreational activities focused on the

.beach escarpment and the fronting beach would remain unchanged as would

recreational and social activities on fastland. The accretion of a
sandy beach could enhance opportunities for playing in the sand.

(4) Protective Beach. This plan would widen the existing
sand beach and provide additional areas for sandy beach users. Recrea-
tional opportunities provided by the new beach would diminish in response
to the erosion regime of this stretch of the coastline. During construction
of this alternative and the shoreline revetment and offshore breakwater,
certain portions of the park would be temporarily restricted from public
use for safety reasons. ‘

- g. Cultural, Archaeological and Historic Resources.

(1) None of the management alternatives will affect any site
or object currently listed on or determined to be eligible for either
the State or National Register of Historic Places., Evidence collected
to date suggests, however, that prehistoric or historic cultural materials
lie embedded within older beach deposits beneath the. beach escarpment.
The beach pavilion may also be a structure of historic or architectural
value, and the beach park as a whole may be-of significant sociocultural
value to the Maui residents, especialiy native Hawaiians. In accordance
with the National Historic Preservation Act (PL 89-665) and applicable
regulations, the Corps of Engineers intends to conduct archaeological/
historical surveys to determine if eligible resources exist within the
affected area and to undertake the necessary coordination with the State
Historic Preservation Officer and/or the Secretary of the Interior.

(2) Shoreline Management. Continued wave erosion permitted
by this alternative would destroy cultural materials and artifacts that
lie embedded beneath the beach escarpment and may cause the beach pavilion
to be relocated or rebuilt. If the pavilion is shown to have historic
or architectural value, even if not of National Register significance,
should this alternative be implemented, consideration should be given to
preserving the structure by the relocation or reconstruction. Eventual
loss of possibly 35 percent of the beach park over a fifty-year period
would probably not adversely affect the park's potential value as a
sociocultural resource.
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(3) shoreline Revetment. Construction of a shoreline revetment
could destroy shoreline cultural materials. To avoid adversely affecting
these presumed materials, excavation for a revetment should be restricted
to areas seaward of the present erosional escarpment. The landward
portion between the revetment and the erosional escarpment could be
backfilled to preserve the cultural materials. If the erosional escarpment
had to be excavated, salvage excavation of the cultural materials could
be required should the cultural deposits be determined to be eligible
for the National Register. In any case, a shoreline revetment would
protect any additional archaeological, historic or cultural resources
that may be determined to be present in landward portions of the park.

(k) Offshore Breakwater. Potential shoreline cultural materials
could be affected by construction and subsequent removal of a causeway,
which would be required to construct the offshore breakwater or breakwaters.
To avoid this possible adverse effect, a part of the erosional escarpment
should be identifed either from which a construction causeway could be
safely built or over which construction equipment could safely pass to
build a causeway starting from the fronting beach. The completed offshore
breakwater would absorb wave energy thus halting continued wave erosion
of the shoreline and affording protection to the potential cultural
resources within the park area.

(5) Protective Beach. Construction activities requiring
access to the fronting beach and construction of a protective beach
within the fronting beach area could possibly disturb potential cultural
resources beneath the erosional escarpment. A completed protective
beach would preserve the potential cultural resources within the park
area, but cultural materials in the erosijonatl escarpment could be destroyed
by future wave erosion before beach nourishment could be implemented,

h. Socioeconomic and Land-Use Effects.

(1) The principal role for the Waiehu Beach Park in the
socioeconomic and land-use milieu of the Waihee to Wailuku-Kahului
tributary region is its value as a recreational and sociocultural amenity.
Management measures such as a shoreline revetment, an offshore breakwater,
and a protective beach would maintain this amenity at its present level
of use or even enhance its attractiveness in the case of the latter two
measures which could add fastland (beach) to the park area. The maintenance
or enhancement of current value for the beach park could serve to play a
role in attracting new residents to the Waiehu community and specifically
to the expanding Waiehu Heights subdivision and the low-cost Ho'o Hui
Ana County of Maui housing project. The attraction of new residents in
turn will probably continue the current trend that is changing the
character of a relaxed plantation village to a suburban extension of
Wa{luku~Kahului.
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(2) Shoreline Management. This alternative would probably
result in the natural destruction of some unknown area of the existing
tmproved portion of Waiehu Beach Park, thus reducing the part of the
park which is currently intensively used for a traditional gathering
place for parties, anniversaries and traditional Hawaiian luau (feasts).
The value of the park as & recreational amenity could be diminished,
thus possibly discouraging people considering a move to the Waiehu
community area.. The community should grow nevertheless and the possible
reduction in recreational opportunities at Waiehu Beach Park could
encourage the County to program funds for construction of park facilities
at Waihee Beach Park and other unimproved County parks in the Wailuku-
Kahului region. '

(3) Whether or not any of the management plans are implemented,
they are not expected to have a significant effect on the socioecondmic
and tand-use characteristics of the study area. Nor are any of the
alternatives in conflict with any existing or future land-use plans or
zoning for the study area.

6.  LIST OF PREPARERS

Arthur G. Cropper, Physical Environmental Specialist, G5-09
M.S. Marine Geology, University of Hawali

David G. Sox, Social Environmental Specialist, GS$~11
M.A. Geography, PhD Candidate, University of Hawaii

7.  ENVIRONMENTAL IMPACT STATEMENT SENT TO THE FOLLOWING AGENCIES:

For mailing list, see Appendix A (Pubiic Involvement).

8. I NDEX

To be completed in the Final Environmental Impact Statement.

59



3-

5.

10.

]]l

]2.

13.

Abdul, Daniel

VI. LIST OF REFERENCES

(Kay Abdul, Realtor, Principal Brokers, Wafehu

Helghts), Personal Communication, 27 April 1979

Aotan! .& Hartwell Associates, Inc., State Comprehensive Outdoor
Recreatlon Plan, for State of Hawali, Department of Planning and

Economic Deve

Cox, Doak and

opment, December 1975.

Joseph Morgen, Local Tsunamis and Possible Local

Tsunamis in Hawali, Hawaii Institute of Geophysics, University of

Hawail, November 1977.

Chinfago Inc.,

Watehu Beach Park, Maui: Archeological Reconnalssance
Survey, prepared for U.S. Arny Engineer Distrfct, HonoTuTu, Hawati,

January 1979,

Environment Capital Managers, Inc., Economic Base Study - Maui
Island, 1980-2035, prepared for U.S. Army Engineer District,

Honolutu, Hawall.

Hawail Water Resources Regional Study, Water Quality: Study Element

Report, Honolu

Keau, Charles

Tu, Hawaii, ﬁpril 1975.

(Maul County Department of Parks and Recreation),

Personal Communication, 14 February 1979.

Loomis, Harold
Institute of G

.G., Tsunami_Wave-Runup Heights in Hawail, Hawail
eophysics, University of Hawail, and the Joint Tsunami

Research Effort, Pacific Marine Environmental Lab, Environmental

Research Labor

Moberly, Ralph

atory, NOAA, May 1976.

» Coastal Geology of Hawail, Hawaii Institute of-

Geophysics, University of Hawall, May 196L4.

Moberly, Ralph, and Theodore Chamberlain, Hawailan Beach Systems,

with Appendice

s A and B, Hawali Institute of Geophysics, University

of Hawaii, May 1964,

Shallenberger,

R., An Ornithological Survey of Hawail Wetlands,

Vol Il, Site Discussions, prepared by Ahuimanu Productions for

U.S. Army Engi

State of Hawai
Records for Wa

neer District, Honolulu, 1977.

i, Department of Health, Water Quality Monitoring
iehu Area, 1973-1978.

State of Hawai
Eggulations:

i, Department of Health, Chapter 37-A, Public Health
Water Quality Standards, 1974,

60



S

T k™ —

14,

15.

16.

17.

18.

]9-

20,

21,

22,

23.

State of Hawaii, Department of Planning and Economic Development,
Revised Population and Economic Projections, 1975-2000, 1 March

1978.

State of Hawali, Department of Planning and Economic Development,
Statewide Surfing Study Survey, 1971.

State of Hawail, Department of Planning and Economic Development,
Research and Economic Analysis Division, The Population of Hawaii,
1978, Statistical Report No. 131, 2 April 1979.

State of Hawail, Department of Planning and Economic Development,
The Hawail Urban Planning informatlion Center, Community Profiles
for Hawall, February 1973.

State of Hawali, Hawail Historic Places Review Board, The Hawail
Register of Historic Places, 1377.

Stearns, H.T., Geology of the Hawalian Islands, Bulletin 8, U.S.

——

Department of the Interior, U.S. Geclogical Survey, Honolulu,
Hawali, 1967,

Stearns, H.T., Geology of the State of Hawaii, Pacific Books, Palo
Alto, Californla, 1906,

Tanaka, Robert (Maul County Department of Human Concerns, Housing
Division), Personal Communication, 27 April 1979.

U.S. Army Coastal Engineering Research Center, Shore Protection
Manual, Vols I, I1, IIl, Ft. Belvoir, VA, 3rd Edition, 1977.

U.S. Army Corps of Engineers, Engineer Regulations:

Number Title Date

ER 1105-2-129 Preservation and Enhancement of Fish 15 Aug 73
and Wildl1fe Resources

ER 1105-2-200 Planning Process: Multi-Objective 13 Jul -78
Planning Framework

ER 1105-2-210 Planning Process: Plan Development 13 Jul 78
Stages

ER 1105-2-220 Planning Process: Problem 13 Jul 78
Identification

ER 1105-2~230 Planning Process: Formulation of 13 Jul 78

Alternatives

61



2h,

25.

26,

27,

28,

29.

30-

Number Title Date

ER 1105-2-240 Planning Process: Impact Assessment 13 Jul 78

ER 1105-2-250 Planning Process: Evaluation 13 Jul 78

ER 1105-2-460 Identification and Administration 3 Apr 78
of Cultural Resources -

ER 1105-2-502 Public Meetings L Dec 72

ER 1105-2-800 Public Involvement: General 2 Apr 76
Policies ‘

ER 1105-2-92] Feasibility Reports: System of 13 Jut 78
Accounts

ER 1105-2-19 Federal Participation in Coastal 20 Aug 69

Protection Projects

ER 1105-2-507 Preparation and Coordination of 15 Apr 74
Environmental Statements

U.S. Army Engineer District, Honolulu, Flood Control and Allied

Purposes, lao Stream, Walluku, Maui, Hawail, Design Memorandum
No, 2, General Design Memorandum Phase 1 - Plan Formulation, Apri)

1975.

U.S. Army Engineer District, Honolulu, Detailed Project Report,
Prevention and Mitigation of Shore Damages, Kahului Hawalli,
Hawail, August 1973.

U.S. Bureau of the Census, 1970 Census of Population: Number of
Inhabitants, Hawail, PC (1)-A13, Hawaif, Aprii 1971.

U.S. Department of the Interior, Herltage Conservation and Recrea-
tion Service, National Register of Historic Places, Annual Listing
of Historic Properties (44 Federal Register 7416), 6 February 1979,

U.S. Department of the Interfor, Fish and Wildlife Service, 2{b)
Report, Walehu Beach Park, Maui, Hawail, 1979.

U.S. Department of War, Fleet Air Photographic Laboratory, Utility
Squadron One, Aerial Mosaic Map: The Isthmus of Maui, Maui, T.H.,
Scale: 1:42,240, February 1942,

U.5. Geological Survey, Topographic Map of the Island of Maui, County

of Maul, Hawalli, Scale: 1:62,500, Surveyed in 1922-1925, 1933

Edition, reprinted in 1942,

62

. ..

_— i -



31.

32.

Water Resources Council,
Water and Related Land R

September

Woodhouse, W.W.,

Special Report No. 3,

Principles and Standards for Plannin
esources (P§S) 38 FR 25'773-25839.

63

Dune Bullding and Stabilization with Vegetation,

U.S. Army Corps of Engineers, September 1978.

B R IR,



‘.. o —— ——tmm e e

B el —

WAIEHU BEACH PARK
SHORE PROTECTION PROJECT

MAUI, HAWAII

PUBLIC INVOLVEMENT

APPENDIX A



N3 TETY

e

APPENDIX A
PUBLIC INVOLVEMENT

1. The U.S. Army Corps of Engineers, Honolulu District is responsible
for conducting and coordinating the overall study. The study was coordi-
nated with the Maui's Department of Public Works, the local sponsoring
agency.

2. Federal, State of Hawafi, County of Maui agencies and officials
were notified in January 1979 of the initiation of detailed studies for
possible shore protection in Waiehu Beach Park, Maui, Hawaii.

3. An informa) workshop was held on 14 February 1979 at Kahului, Maui
to obtain public input on the desires and needs of providing possible
shore protection measures.

TABLE 1

ATTENDANCE AT PUBLIC WORKSHOP
14 FEBRUARY 197 9

FEDERAL, CORPS OF ENGINEERS

Mr. James Ligh, Project Manager
Mr. David Dang, Engineer Technician

STATE OF HAWAII

Mr. Alvin Haaile, Dept. of Land and Natura! Resources

COUNTY OF MAUI

Mr. Fred Araki, Dept. of Public Works

INDIVIDUALS

Messrs: Herman Adalist
Allen Barr (Maui County Councilman)
James Brock
Cordrill Chang
D. Hein
Cranston Kapoi
Charles Keau
_Joseph Kia
Glenn Shepard
Leslie Skillings, Jr.
C. G. Street, Jr.
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The general opinion of the workshop fell Into two main areas. One
group felt that nothing should be done until a comprehensive study Is
completed detalling and defining the erosion problem for the entire
regional coastline, In addition, improvements should be mainly non-
structural (planting of vegetation, control of vehicular and pedestrian
access to beach, set-back line, etc.) and utilizing "let nature take her
course'' concepts. The other group felt that something structura) must
be done to save the park. They cited the rapid erosion rate and felt a
structural concept could best protect the park. The workshop concluded
that any shore protection measure should be compatible with the recrea-
tional purposes of the park.

4.  After this draft report is circulated to Federal, State, and local
agencies and interested citizens, a public meeting will be held to
obtain the public’s view on the alternative plans of improvements.
Public views and concerns expressed a: that meeting will be incorporated
into the final report, and a final public meeting, if necessary, will be
held to present the final selected plan.
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MEMBERS OF CONGRESS

Honorable Spark M. Matsunaga
United States Senate
Washington, D. C. 20510

Honorable Spark Matsunaga
United States Senator

300 Ala Moana Blvd, Room 3104
Honolulu, Hawaii 96850

Honorable Daniel K. Inouye
United States Senate
Washington D. C. 20510

Honorable Danfel K. |nouye
United States Senator

300 Ala Moana Blvd, Room 6104
Honolulu, Hawali 96850

Honorable Cec Heftel

House of Representatives

322 Cannon House Office Bldg
Washington, D. C. 20515

Honorable Cec Heftel
Representative In Congress

300 Ala Moana Blvd, Room 4104

Honolulu, Hawaii 96850
Honorable Daniel K. Akaka
House of Representatives

415 Cannon House Office Bldg
Washington, D. C., 20515

Honorable Daniel K. Akaka
Representative in Congress
300 Ala Moana Blvd, Room 5104
Honolulu, Hawaii 96850
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FEDERAL AGENCIES

Director

Forest Service

US Department of Agriculture
1151 Punchbow! Street, Room 323
Honolulu, Hawaii 96813

State Conservationist

Soil Conservation Service

US Department of Agriculture
300 Ala Moana, Room 4316
Honolulu, Hawaii 96850

Administrator, Southwest Reglon
National Marine Fisheries Service
US Department of Commerce

P. 0. Box 3830 ‘

Honolulu, Hawali 96813

Director

National Weather Service,
Pacific Reglon

US Department of Commerce

300 Ala Moana, Room 4110

Honolulu, Hawaii 96850

Director
Department of Energy

300 Ala Moana Blvd, Room 5117
Honolulu, Hawaii 96850

Manager, Pacific Islands Office

US Environmental Protection Agency
300 Ala Moana Blvd, Room 1302
Honolulu, Hawaii 96850

Officer-in-Charge

Center for Disease Control

US Public Health Quarantine Station
P. 0. Box 29300

Honolulu, HI 96820



FEDERAL AGENCIES (Cont)

Administrator

Fish & Wildlife Service

US Department of the Interior
300 Ala Moana Blvd, Room 5302
Honolulu, Hawali 96850

Field Supervisor

Ecological Sérvices

Fish and Wildlife Service

US Department of the Interior
300 Ala Moana Blvd, Room 5302
Honolulu, Hawaii 96850

District Chief

US Geological Survey

Water Resources Division

300 Ala Moana Blvd, Room 6110
Honolulu, Hawaii 96850

Director, Hawail Office
National Park Service

US Department of the Interior
300 Ala Moana Blvd, Room 6305
Honolulu, Hawaii 96850

Administrator

Federal Highway Administration
P. 0. Box 50206

Honolulu, Hawaii 96850

Commander

Fourteenth Coast Guard District
300 Ala Moana Blvd

Honolulu, Hawaii 96850

Postmaster
Kahului, Maui, Hawaii 96732

Postmaster
Walluku, Maui, Hawali 96793

Postmaster
Lahaina, Maui, Hawaii 96761

A-b

STATE OF HAWALI

Honorable George R. Ariyoshi
Governor of Hawaii
Honolulu, Hawaii 96813

Honorable Henry Takitani
Hawail Senate, Room 202
Honolulu, Hawail 96813

Honorable Mamoru Yamasaki
Hawaii Senate, Room 232
Honolulu, Hawail 96813

Honorable Herbert J. Honda
Hawall House of Representatives
Honolulu, Hawaii 96813

Honorable Anthony Takitani

Hawaii House of Representatives
Honolulu, Hawaii 96813

STATE AGENCIES

Director of State Clearinghouse

Department of Planning & Economic
Development

P. 0. Box 2359

Honolulu, Hawali 96804

Chairman

Board of Agriculture
1428 South King Street
Honolulu, Hawaii 96814

Director of Civil Defense
Department of Defense
Fort Ruger

Honolulu, Hawaii 96816

Director

Department of Hawaiian Home Lands
550 Halekauwila Street

Honolulu, Hawail 96813
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STATE AGENCIES (Cont)

Director

Department of Health
State of Hawail

1250 Punchbowl Street
Honolulu, Hawaii 96813

Deputy for Environmental Health
Department of Health

State of Hawali

1250 Punchbowl Street

Honolulu, Hawaii 96813

Chalrman

Board of Land and Natural Resources
1151 Punchbowl Street
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WAIEHU BEACH

SHORE PROTECTION STUDY

WEDNESDAY, FEBRUARY 14, 1979
AT 7:30 PM
KAHULUI LIBRARY
KAHULUI, MAUI, HAWAII

LOCAL, COUNTY, AND CONGRESSIONAL INTERESTS HAVE EXPRESSED THE NEED FOR
POSSIBLE SHORE PROTECTION IMPROVEMENTS AT WATEHU BEACH PARK, THE US
ARMY CORPS OF ENGINEERS HAS INITIATED A DETAILED STUDY OF THE EROSION
PROBLEM, '

A WORKSHOP IS BEING HELD TO OBTAIN INFORMATION ON THE PROBLEM AND TO
HELP US IDENTIFY THE ECONOMIC, SOCIAL, AND ENVIRONMENTAL ASPECTS OF
THE WAIEHU BEACH PARK AREA,

YOUR ATTENDANCE AND PARTICIPATION AT THE WORKSHOP WILL HELP US UNDERSTAND
THE PROBLEMS AT WAIEHU BEACH PARK. IF YOU HAVE ANY QUESTIONS CONCERNING
THE WORKSHOP OR WOULD LIKE ADDITIONAL INFORMATION, PLEASE CONTACT MR.
JAMES K, LIGH AT 438-9526, OR WRITE TO THE ADDRESS BELOW.

PLEASE BRING THIS NOTICE TO THE ATTENTION OF ANY INTERESTED INDIVIDUAL
OR ORGANIZATION .

g

U.5. ARMY ENGINEER DISTRICT, HONOLULU BUILDING 230 FORT SHAFTER, HAWAI| 96858

Public Workshop
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APPENDIX B
DESIGN ANALYSIS
1. The design analysis for stone structures is based on procedures

contained in the Shore Protection Manual (U.S. Army Coastal Engineering
Research Center), and available physical data for the project area.

2. Design Water Depth. The design water depth is equal to the mean
lower Tow water depth at the structure toe plus the still water level
(SWL) above MLLW depth due to tides and other oceanographic factors.
The MLLW depth is about 1.0 feet at the toe of the revetment and 2.0
feet at the toe of the breakwater. The SWL is the sum of the mean
higher high water level (2.3 feet) and the estimated storm surge level
(1.2 feet) for a total of 3.5'. The design water depth would then be
(dg = 1.0' + 2.3' + 1,2') 4.5 feet for the stone revetment. The design
water depth of the offshore breakwater would be (dg = 2.0 + 2.3 + 1.2)
5.5 feet

3. Design Wave Height. The design wave height, Hp, is based on the
controilling depth criteria. The Shore Protection Manual (Figure 7.4)
states that with a reef flat slope equal to zero, the ratio of the
breaking wave height to water depth, regardless of the wave period is
0.78 or Hp = .78 dg = 3.6' (stone revetment) and 4.3! (breakwater).

L, Armor Weight Stability. Armor stone size was calculated for the
two alternatives (shoreline stone revetment and offshore breakwater)
using the U.S. Army Waterways Experiment Station formula:

W= "r Hb3
Kp (S¢1)3 cot «
Where
W. = Unit weight of stone = 165 Ib/cu. ft.
Hp = Design wave height = 3.6 ft.(stone revetment)
4.3 ft, (breakwater)
Kp = Empirical stability coefficient = 3.5 (TRUNK), 2.9 (HEAD)
S, = Specific gravity of stone relative to sea
water = 165a 64
‘cot = = Cotangent of the angle between the

structure slope and horizontal = 1.5

The armor layer for a non-overtopping structure (shoreline stone revet-
ment) would be utilizing 500- to 1,000-pound stones having an average
dimension of 1.9 feet, resulting in a 2-stone thick layer of 3.8 feet.
The undertayer would consist of a 1.7-foot thick layer of 50- to 100-
pound stone.

B-1



The armor stone size for a low profile overtopping structure (offshore
breakwater) would be 800~ to 1200-pound stone on the trunk, and 1000-to
1500-pound stone at the structure heads, having an average dimension of
2.1 feet {2.3 feet at the heads) resulting in a 2-stone thick layer of
4,2 feet. The underlayer, if required, would consist of a 1.7-foot
thick layer of 50~ to 100-pound stone. .

5. A non-overtopping crest elevation was calculated for the design
conditions for the shoreline stone revetment. A maximum wave runup of
about 5.5 feet above the stillwater level can be expected for an over-
topping crest elevation of about 9.0 feet. Since the top of the exist-
ing bank is at about 12.0 feet, a stone revetment would tie in at that
elevation, which is above the maximum predicted runup elevation.
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WAEIHU BEACH PARK
SHORE PROTECTION PROJECT
MAUI, HAWAII

SOCIAL AND CULTURAL RESOURCES
RECREATION AND NATURAL RESOURCES

APPENDIX C
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APPENDIX D
ECONOMIC ANALYSIS

1. METHODOLOGY

determined by comparing the equivalent average annual charges (i.e.,
interest, amortization, and maintenance costs) to an estimate of the
equivalent average annual benefits accruing over the project life. The
average annual benefits should equal or exceed the annual costs for
Federal Government participation.

b.  The benefits derived at the time of accrual and total costs
are then amortized over the project 1ife using the Federal interest rate
established by the US Water Resources Council. This discount rate of 6-
7/8 percent is based on the established rate for fiscal year 1979. The
computed average annual benefits and costs are then compared as a basis
for economic justification.

€. A number of economic and physical forces, such as physical
depreciation, obsolescence, changing requirements for project services,
and inaccuracies in making overly long projections, limit the economic
life of the project. Based on these factors, an economic 1ife of

50 years was used for project analysis.

d.  The development of Project costs and benefits fol lows standard
Corps of Engineers practice. The value of all goods and services used
in the project is estimated on the cost side. Benefits which would
accrue from erosion control improvements at Waiehu Beach Park consist of
reduction in land and physical property losses, and the continued quality
of recreational opportunities.

2. COST ANALYSIS

a. The estimated cost for the construction of shore protection
improvements at Waiehu is based on the following assumptions:

(1) A construction period of the following:

Protective Beach: 2 months
Offshore Breakwater: 4 month
Shoreline Stone Revetment: 6 months

(2} April 1979 price levels for the project area.

(3} Mobilization and demobilization costs.

D-1



(4) A 20 percent contingency cost allowance.

(5) Englineering and design costs (excluding preauthorization study

cost).
(6) Superviston and administration cost.

(7) Labor from Maui, no overtime.

(8) Estimated maintenance costs for the project 1ife (50 years).

(9) The construction of a causeway made from quarry material to

bulld the offshore breakwater.
3. ESTIMATE OF COST
a. Shorellne stone revetment:

| tem Quantity Unlt Cost

Mobillzation and

Demoblltzation - L.S. -
Armor Stone 1,830 Tons $39.00/Ton
Undertayer 820 Tons $31.00/Ton
- Bedding 830 Tons $28.00/Ton
Excavation and Backfi1l 1,100 cy $ 6.40/cy

Contingency (20%)

. SUBTOTAL

Engineerling and Design

Supervision and
Administration

TOTAL
Average Annual Cost (Includes Interest & amortization)

Annual Malntenance Cost (Based on 1% of the first cost
of armor stone)

TOTAL AVERAGE ANNUAL COST

Total
(DoT1ars)
$ 16,200
71,400
25,400

23,200
7,000

28,600
$171,800

8,600

11,400
$191,800

13,700

700
$ 14,400

v e i . - L.
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b, 0ffshore breakwater:

Supervision and Administration
TOTAL

Average Annual Cost (includes Interest an
amortization)

Average Maintenance Cost (based on 2% of
the first cost of armor stone)

TOTAL AVERAGE ANNUAL COST

c. Protective beach:

[ tem Quantity

d

Cost

Sand 3,500 cy
Contingency (20%) -
SUBTOTAL

Engineering and Design

Supervison and
Administration

TOTAL FIRST COST

Unit

$37.00/cy 1/

1/ Includes cost of mobilization and demobilizatien.

D-3 -

ltem Quantity Unit Cost Total

(Dollars)
MobilizatTon and Demobilization L.S. - $ 18,700
Stone 1,570 Tons  $90.00/Ton 141,300
Contingency (20%) - - 32,000
SUBTOTAL 5192,000
- Engineering and Design 9,600

12,800
$224, 400

16,000

2,800

$ 18,800

ST om

Total

(DoTTars)
$129,500

25,900
$155,400

9,300

11,300
$176,000



Total

(Do1Tars)
Average Annual Cost (includes interest and
amortization) . 12,600

Annual Maintenance Cost (based on 2,000 cy/10 years) 3,400

TOTAL AVERAGE ANNUAL COST $ 16,000

ey ey ey

4.  APPORTIONMENT OF COSTS

a. The apportionment of costs between Federal and non-Federal
interest is in accordance with Section 103 of Public Law 87-874 which
prescribes the cost of restoration and protection of Federal, non-
Federal, public, and private shores. The maximum level of Federal ald
for protection on publicly owned non-Federal shores for parks and conser-
vation areas is 70 percent of the total cost of construction. The
maximum level of financial aid for construction of publicly owned non-
Federal shore other than parks and conservation areas is 50 percent of
the total first cost. However, the statutory Federal share for any
beach erosion control improvement under Section 103a is $1,000,000,

b. To qualify for the maximum 70 percent Federal pariticipation
applied to parks and conservation areas, all of the criteria specified
by Public Law 826, B4th Congress and its amendment by the River and
Harbor Act of 1962 (PL 87-874) must be met. In accordance with Section 103
of Public Law 87-874, Federal participation would be 70 percent of the
total first cost of the project. The following apportionment of cost
would be applicabie to this project.

Total Estimated

Plan First Cost Federal Share Non-Federal Share
Shoreline Stone
Revetment $191,800 $ 134,300 $57,500
~ Protective Beach 176,000 123,200 52,800
Offshore Breakwater 224,400 157,000 67,400

D-4
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5.  BENEFITS

a. General. Benefits accrued from shoreline protection at Waiehu
Beach Park result from the continued use of the beach park grounds, the
existing pavilion, and picnic facilities for recreation, leisure, and
social activities by preventing land loss and structure damages due to
erosfon. Intangible benefits accrued include improved morale of the
community, reduction of loss in social and recreational activities, and
the elimination of possible dangerous conditions that would be created
from a constricted beach park. Benefits were determined by measuring
the difference between conditions with and without shoreline protection
in equivalent average annual value, using a discount rate of 6-7/8
percent and an eccnomic 1ife of 50 years.

b.  Recreation. Waiehu Beach Park is the most popular of three i
beach parks within the Wailuku-Kahulyi tributary area. It is the only
beach park In that tributary with a pavilion that can accommodate approxi-
mately .100 people. Data obtained from interviews indicate that the
beach park is well used but information on recorded daily attendance is
not available. '01d timers," park attendants, and public officials
interviewed supplied all of the data used to derive the annual usage of
the park. The total annual visits under ideal conditions was estimated
to be 37,950. This figure was adjusted by 92 percent to account for bad
weather days based on climatological data by the Weather Bureau by
assuming bad weather days had 0.1 inches of rain or more. The adjusted
annual visits was determined to be 35,000 for 1978 and is tabulated in
Table D-1. This estimate of annual visits was compared with 45,000
annual visits that was computed using data from the State Comprehensive
Outdoor Recreation Plan (SCORP) as shown in Table D-2. Since SCORP
involves broad planning for the entire lsland of Maui and is not site
oriented, the interviewed figures of 35,000 visits at Waiehu was accepted
as reasonable. When asked of their intended use of Wajlehu Beach Park,
the consolidated opinions indicated that 15 percent use the beach and
offshore areas, 27 percent use the open park area, and 58 percent use
the pavilion (as summarized in Table D-3). Based on the above figures,
in 1978, of the total estimated 35,000 annual visits, there were 5,400
visits to use the beach areas, 9,400 visits to use the open park and
20,200 visits to use the pavilion.

c. Prevention of Loss of Recreational Opportunities from the Loss
of the Pavilion. The paviiion at Waiehu is popular because of its
capacity and location. There are no other beach park pavilions in the
Walluku-Kahului tributary conducive to events such as a luau (Hawaiian

1/ Walehu is the only improved beach park within the Walluku-Kahului
area, the other two are within traveling distance in the Makawao-
Kula planning area.



type party), recreational, or organizational events. Table D-3 indicates
that an estimated 20,200 visits made annually were intended for pavilion
usage. To estimate the lower end of the recreation benefit, no growth

in visits was considered in this report even though there would be
increases as the population is expected to double in the next 50 years.
Based on $|-75'l/ per visitor day using guidelines by the Water Resources
Councl] Principies and Standard for Planning Water and Related Land
Resources established pursuant to Sectlion 103 of the Water Resources
Planning Act (PL 89-80), the benefit for recreational use of the pavilion
is $35,400. The utility of the pavilion is expected to be lost in about
10 years from the base year. The average annual recreational benefit
from prevention of damage to the pavilion would be $17,600.

d. Prevention of Loss in Recreational 0 ortunities from the
Open Park. Besides the pavilion, the open parE has picnic tables,
barbecue facilities, and grassy areas for family gatherings, lunch
groups, or people just spending their leisure time. Participation is
usually by the local people who consider it too inconvenienet to travel
elsewhere and most have considered it to be a pleasant meeting area.
From the interviewed opinion of park uses, about 9,400 visits were made
annually for open park use. However, at the probable rate of erosion,
based on limited historical data, approximately 35 percent of the improved
park will be lost in a 50-year period. The park will become unattractive
and about 50 percent of the annual visits will be lost. This estimate
Is based on loss of land and the loss of one of two picinic areas which
include tables, grills, and shade trees. The annual loss would be 4,700
(9,400 x .50) visitor days within a 50 year period. With the loss of
pavilion and park areas, the visitor-day value for the remaining users
would be the minimum based on a Jjudgement factor for a public beach with
no facilities with a generally unattractive appearance. The visitor-day
value for those who continue to use the park would then be $0.75.
Consequently, the average annual loss is $3,200 and is summarized below.

1/ Recreation unit day values range from $0.75 to $2.25 for general

= recreation associated with civil works projects. Using criteria
from the Pacific Southwest Inter-Agency Committee (Methodology for
Determining General Recreational Values Under Senate Document
No. 17, July 1969) which are also recomended in the proposed Corps of
Engineers' Engineering Regulations entitled, Recreation and Natural
Resources Investigation and Reporting, a judgment factor for the
recreation value of the pavilion is estimated to be $1.75.

D-6
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Loss of visitors (4,700 x $1.75)
Loss of visitor-day (4,700 x $0.75)
value '
Total

$ 8,200
3,500

511,700

Equivalent annual loss ($11,700 x 0.27357) § 3,200

e. Reduction of Loss of Shoreline Use.
in shoreline usage,

There will be no change

f. Summary of Benefits. In summary the average annual benefits

are as follows:

Type Average Annual Benefits

Prevent Recreational Opportunity
Losses from Pavilion

Prevent Recreational Opportunity
Losses from Open Park Area

TOTAL

D-7

$17,600

.3:200,
$ 20,800
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TABLE D-1

ESTIMATED ANNUAL VISITS TO WAIEHU BEACH PARK {1978)
FROM INTERVIEWS

Average Number of Visits

Estimated
Week Week- Annual

Usage Category Day Ends Week Month Year Visits
Fishing, Leisure,

Gathering Limu

(seaweed) 30 7,800
Clubs, Retirees L5 4,680
Organizational

Events 500 500
Family Picnlcs 20 2,080
Lunch Groups 20 5,220
Regular Weekend

Events 120 12,200
Parties (Luau) 75 900
Snorkeling, Gathering .

Shells & Surfing 20 2,080
Holiday Events 1,260 1,260
Summer Events 100 | 1,200
TOTAL ANNUAL VIS{TS - IDEAL CONDITION 37,950
ADJUSTED TOTAL ANNUAL VISITS BASED ON 92 PERCENT

GOOD WEATHER DAYS 35,000

p-8
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TABLE D-2

ESTIMATED ANNUAL VISITS TO WAIEHU BEACH PARK
USING SCORP ACTIVITY PARTICIPATION RATES

Activ!tx

Picnicking

Surfing

Fishing

Attending Outdoor Events

TOTAL

Adjustments to Activity/1,000 Population

Activity Participation in Improved Area 38%
Activity Participation in Shore Area 40%
Activity Within District: Weekend 65%, Weekday 81%

Activities

Estimates Based on 28,900 Population Y

Estimated Activities per Year (ldeal Condition)
Using 104 Weekend Days and 260 Weekdays

Adjusted Estimated Activities per Year Using 90%
Good Weather Days

. Estimated Annual Waiehu Beach Park Activity Based
on 1/3 of 3 Improved Beach Parks

Activity/1,000 Pop
Weekend Week

Day Day

112,0 27.7
15.0 7.2
42.0 16.7

115.0 20.5

274.2 72.1

104, 1 27.4
k1.6 11.0
27.0 8.9

780.3 257.2

148,000 Visits
136,200

45,000

1/ Wailgku—Kahului Trubutary Hawaii State Census Statistical
Committee Report CTC-40 30ctober 1978, 1977 population.
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TABLE D=3

INTERVIEWED OPINIONS OF INTENDED PARK USAGE AT WAIEHU BEACH

Usage Category

‘ Fishing Leisure, Gathering Limu

Clubs, Retirees
Organizatibnal Events
Family Picnics

Regular Weekend Events
Lunch Groups

Parties (Luau)}

Snorkellng, Surfing, Gathering
Shells

Holiday Events
Sumher Events
TOTALS

Percent of Total Intended
Park Use

Estimated Annual Visits to

Waiehu Based on 35,000 Visits

Percent
Shoreline Open Park Pavilion Total
33 67 100
| 100 100
30 70 100
70 30 100
10 50 Lo 100
50 50 100
10 90 100
100 100
10 50 Lo 100
_ _lo %0 100
153 270 577 1,000
15% 27% 58% "100%
5,400 9,400 20,200 35,000

D-10
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6.  SUMMARY OF COSTS AND BENEFITS AND BENEFIT TO COST RATIOS

Shoreline Stone O0f fshore Protective
Revetment Breakwater Beach
Total Estimated Cost $191,800 $224, 500 $176 ,000
Average Annual Cost 14,400 18,800 16,000
Average Annual Benefits 20,800 20,800 20,800
Benefit to Cost Ratio 1.4 1.1 1.3

D-11
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Table 1. arine plants collected in the waiechu Beach study

area, Vaiehu, Mauvi, flawaii 18 jarch 1979,

Angiosgernm

Lialophora hawaiiencis

Narine Algae

Dlva reticulata

U. fasciata

Halimedia discoidea

Colvomenia sinuosa

Scinaia hormoides

Laurencia nidifica

L. obtusa

Polyopes claricnensis

Sargassum echinocarpum

lypnea so. (2 sp.)

Acanthophora spicifera

Gracelaria sp. (2 sp.)

Jania sp,

Ralfsia occidentalis

Porolithon onkodes




Table 2. Macroinvertebrates observed in the propoged Waichu Beach Erosion
Protection project vicinity, Waichu, Maui, Rawaii on 18 March

1979.

Phylum Cnidaria

Class Anthozoa

Order Actiniaria (specics observed but not collected)

Order Zoanthiniaria

Isauvrus elonmatus
Zoanthus sp.
Palythoa tuberculosa

Order Scleractinia

Porites evermanni

Phylum Mollusca
Class Amphineura

Tschnochiton petaloides

Class Gastropoda

Conug abbreviatus

Conug lividus

Conus ebraeus

Pyrene zebra
Peristernia chlorostoma

Strombus maculatus
nudibranchs - 2 species

Class Pelecypods

Ostrea sandwichensis

dlass Cephalcpoda

Octopus

Phylum Ectoprocta {Bryozoa collected)

Phylum Arthopoda
Class Crustacea

Order Decopoda

1 Brachyuran crab

————— oL L
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rable 2. Cont'd

Simocarcinum simplex

Order Amphipoda
1 species
Order Isopoda

1 species

Phylum Annelida

Polycheata (1 sp.)

Phylum Echinodermata
Class Echinoidea

Echinometra mathaei
Echinothrix deadema

Echinothrix calamaria
Class Ophiuroidea
Ophiocoma Sp.
Class Bblothu&oidea

Holothuria sp.

Phylum Chorodata
Class Ascidiacea

Ascidia sp.

£-3
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